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Axelson in action 


landing the hot ones 


Two "hot" performers by Douglas . . . landing 
gear by Axelson. 

The DC-3/C-47, the plane that won’t wear out, 
has been overworked and overloaded for more 
than 20 years . . . for 150 scheduled airlines in 70 
countries . . . through two wars, in every theater 
of operation, in every major campaign and inva- 
sion. And over half of the 12,000 DC-3s built 
by Douglas have been equipped with Axelson- 
produced shock struts. 

Today, Axelson landing gears continue to prove 
themselves on Douglas "hot ones” like the F4D, 
the carrier-based high-altitude interceptor and 
world’s record-holder for the 3-kilometer and 
100-kilometer courses. From a standing start, 
the bat-winged jet leaps to 10,000 feet in less 


than a minute. Mission accomplished, it touches 
down on Axelson-produced landing gear. 
Douglas Aircraft Company is only one of the 
many aircraft manufacturers who turn to Axel- 
son for the expert solution of tough component 
and sub-assembly problems. Call on our engi- 
neering staff for the planning and successful 
completion of your aircraft programs. 


(Q Axelson Manufacturing Company 

AIRCRAFT 

' Division of U. S. Industries, Inc. 
6160 South Boyle Avenue, Los Angeles 58, California 
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World’s Fastest Navy Fighter 

Proudly wears 
controls 
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Another Tribute to the U.S. Air Force 


GLOBAL SURVIVAL KIT 


Self-contained oxygen and pressure 
are automatic upon ejection. Ejected 
pilots' chances of survival following 
engine or structural aircraft failure 
have been dramatically increased by a 
new one-unit kit. It is the first to supply 
both oxygen and pressure, and is de- 
signed for use everywhere in the world. 
It was developed by H. Koch & Sons 
for the Aero-Medical Laboratory at 
Wright-Patterson Air Force Base, Ohio. 

The 22-inch-Iong kit, made of preci- 
sion-molded Koch Fiberglas, fits into 
the bucket of the seat. 

Two seconds after ejection, the seat 
breaks away automatically, the kit re- 
maining strapped to pilot, and a 20- 
minute, 70 cubic inch oxygen supply in 
the kit takes over. When the pilot 
reaches an altitude where he can breathe 
without supplementary oxygen, he pulls 
the "disconnect" lever, and the oxygen 
mechanism breaks away as the kit drops 
twelve feet below him. The kit opens, 
and a life raft inflates automatically. 
Then the kit drops twenty-five feet be- 
low the pilot, thus landing before him, 
and relieving the 'chute of the weight 
of the kit. The pilot is provided with 
a ready-inflated raft the moment he 
strikes the water. He can pull in the 


kit and be on the raft in ten seconds. 
Other equipment vacuum-packed in the 
Koch Fiberglas Global Survival Kit is a 
radio, radar and sun reflector, rifle, fish- 
ing gear, water purifier, sleeping bag, 
food, basic first-aid supplies, and other 
"survival items." These were especially 
selected after exhaustive tests by a "Hu. 
man Factors Group" of the U. S. Air 

The radar reflector, molded into the 
Koch Fiberglas lid, is the first to be in- 
cluded in survival equipment, and was 
created by Koch's Design and Develop- 
ment Department. 

Very soon all Air Force jet aircraft will 
carry this Global Survival Kit as re- 
quired equipment. 

Koch's contribution to life-saving sur- 
vival equipment results from an intense 
interest in all aeronautical problems, 
plus pioneer experience in Fiberglas 
fabrication. The Koch Fiberglas radome 
to house all-weather aeronautical radar 
is one of many precision-molded prod- 
ucts Koch has developed to serve Amer- 
ican aviation. Whatever the needs of 
aviation — if Fiberglas can make it 
better, Koch will make it! Write for our 
tenth anniversary Manual of Fiberglas 
Fabrication. 


KOCH FIBERGLAS 



C-130 

HERCULES 


LOCKHEED 


A 27,000-pound load— the heavi- 
est single load ever extracted by 
parachute from an airplane— was 
paradropped from the U.S. Air 
Force's new medium troop-and- 
cargo carrier, C-130 hercui.es, 
during recent aerial delivery tests. 



Close-Tolerance Superior Tubing Helps 
Make Accurate Heat Detectives 



3-1331 




New Vickers Airborne Electrical Power Package 

» . . Saves Weight 

and Space 

Utilizes the Hydraulic 
System for More Efficient 
Production of AC Power 

This new isolated electrical power 
package provides closely regulated AC 
power with minimum weight and en- 
velope while drawing its power from 
a hydraulic system. In new designs 
or when adding electronic equipment 
to aircraft designs in which the elec- 
trical system is already loaded to ca- 
pacity, this versatile package provides 
the needed AC power from flow avail- 
able in the hydraulic system. This 
generally is permissible without sys- 
tem change as the full flow is seldom 
demanded except for a few seconds 
under rare circumstances. Even in such 
cases, full flow can be guaranteed 
to these hydraulic functions through 
the use of a simple priority valve 
which starves the AC power package 
momentarily. 


Less Weight and More Efficient 

Important weight savings are 
achieved through the use of this pack- 
age instead of an inverter which may 
also require an increase in the AC 
generator and line capacities. In one 
instance, the 10.5 lb 1 kva package 
replaced a 38 lb inverter for co-pilot 
instrumentation. An additional advan- 
tage is that the package has 62% 
overall efficiency while that of the 
inverter was 35-40%. 

Extreme altitude operation is no prob- 
lem as the Vickers isolated electrical 
power package contains no brushes or 
other altitude-sensitive components. 

Features of AC Generator 

The permanent magnet type AC 
generator has excellent life and reli- 
ability. It requires no bulky voltage 
regulator ... is inherently smaller and 
lighter than conventional generators 
due to the elimination of the exciter 
and slip rings. It also has higher over- 
all efficiency resulting from elimination 
of all excitation losses. Additional 
advantages are that the permanent 
magnet is unaffected by momentary 
short circuit, or separation of field and 
armature without keeper, or by tem- 
perature cycling. It is also not sus- 
ceptible to aging or shock. This unit 
is 120/208 volt, three phase, wye con- 
nected with 400 cps at 8000 rpm. It 
is capable of continuous duty under 
environments of 0-55,000 feet altitude 
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TOTAL WEIGHT 10.5 IB 

OVERALL LENGTH . . . 9% IN. 


Fto 250F. nt temperatureS fr ° m 
Hydraulic Motor Drive 

The generator is directly driven by 
a Vickers Constant Speed Hydraulic 
Motor having fixed stroke and an 
integral flow control valve that main- 
tains an 8000 rpm speed setting within 
±2J-!t% regardless of the load (as long 
as valve inlet pressure is greater than 
load requirement). For the unit shown 
above, maximum operating pressure 
is 3000 psi while rated output of 1 kva 
requires operating pressure of 2200 
psi. Special configurations will main- 
tain 400 cps frequency within ±0.1% 
regardless of load. This motor has a 
very high horsepower-weight ratio and 
its overall efficiency exceeds 92%. It 
is a time-proved design capable of 
many hundreds of hours of continuous 
service without attention. 

Many Uses and Sizes 

The applications for this isolated 
power source are numerous. For multi- 
engine aircraft, its use for co-pilot 
instruments provides dual reliability. 
This package has been used to supply 
controlled frequency AC power in 
emergencies when the only source of 
power in the airplane is a ram air 
turbine driven pump. The efficiency 
of this arrangement minimizes the size 
and weight of the ram air turbine 
necessary to provide emergency hy- 
draulic and electric power. 


Now available in the sizes listed 
below, larger packages can also be 
supplied from existing components. 
Vickers is prepared to develop the 
package best suited to a specific need. 
For further information, get in touch 
with your nearest Vickers Aircraft 
Application Engineer. 


Vickers Airborne Electrical 
Power Packages 
kva output weight, pounds 
0.5 7.0 

1.0 10.5 

1.5 12.5 

2.0 15 

2.5 17 

3.0 19 
Larger capacities with minimum 

weight are available. 


VICKERS INCORPORATED 

division of sum sand corforation 



Oil Hydraulic equipment Since 1921 



35,000-pound airport rolls on 
TIMKEN* bearings 


T O make possible launching jet 
fighters and missiles without run- 
ways, Fruehauf built the new ''Zero- 
Length" semitrailer for Martin, Balti- 
more. And to be sure the wheels and 
axles could take the 35,000-lb. trailer 
load plus the weight of the plane or 
missile, Fruehauf engineers specified 
Timken® tapered roller bearings for 
the wheel mountings. 

Timken bearings take both radial 
and thrust loads in any combination. 
Their tapered construction does it. 
And full line contact between their 
rollers and races gives Timken bear- 
ings extra load-carrying capacity. The 
trailer wheels roll easily on Timken 
bearings. Need no special devices to 



take the heavy thrust loads of turning. 

Wear and maintenance are cut, 
longer bearing life assured because 
Timken bearings practically elimi- 
nate friction. They're geometrically 

and manufactured with microscopic 
accuracy to conform to their design. 
Closures are more effective because 
Timken bearings hold wheels, hubs 
and axles concentric. Dirt can’t get 
in, lubricant can’t get out. And Timken 
bearings shrug off the shock encount- 
ered pulling the trailer over rugged 
terrain because their rollers and races 

tough, shock-resistant core. The fine 


alloy steel used in Timken bearings 
is made in our own mill. We’re 
America's only bearing manufacturer 
that takes this extra step to insure 
bearing quality. 

No other bearing gives you all the 
advantages that Timken bearings 
give you. Specify them for the 
machines you design, buy or build. 
Always look for the No. 1 sign of 
value on every bearing — the trade- 
mark "Timken". The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: "TIMROSCO”. 
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When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat’s near 
hottest. That’s when aircraft oil must prove its dependability. An engine’s 
performance is only as reliable as the oil that lubricates it. Today, 45 % of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 
There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 





FENWAL FIRE AND OVER-HEAT DETECTORS 
PROTECT EVERY TYPE OF AIRCRAFT 


Fenwal Fire and Over-Heat Detectors are 
used in every type and size of plane, in every 
location where fire or excessive heat must be 
constantly guarded against and instantly indi- 
cated. These locations include main engine 
areas, auxiliary sections, cargo compartments, 
cabin heaters and inside wing areas. 

Fenwal’s unit system offers the advantage 
that electrical isolation of an individual Detec- 
tor does not affect the functioning of the re- 
maining units. Any Detector may be quickly 
removed and replaced without disturbing or re- 
moving the whole fire detection installation. 

Fenwal Fire and Over-Heat Detectors are 
made for single-wire and double-wire loop cir- 
cuits. A loop circuit enables each Detector to 
act independently in the event of accidental 
breakage in the electrical conductor. One push- 
button checks continuity of wiring in either 
type of circuit. 



THE NORTH AMERICAN F-IOOC SUPER SABRE, first jet fighter to estab- 
lish a world record for supersonic speed, depends on Fenwal Fire and Over- 
Heat Detectors for positive protection. Installed around the engine and 
fuselage, these units give warning before dangerous over-heating occurs. 
Fenwal Thermocouples are also used for temperature indication in the 
F-lOOC's J-57 jet engine. 


Controls Temperature . . . Precisely 

THE SHELL IS THE TEMPERATURE-SENSITIVE h 
ELEMENT in all Fenwal Fire and Over-Heat Detec- ' 
tors, giving positive, unfailingly accurate response. 
Compact and easily installed, these units are avail- 
able in a wide range of designs, cr — ! — J '“' “ 

temperature ranr J 

ble military and j 
plete facts writ 


'specifics 



Dallas Airmotive is pleased to salute the 
National Business Aircraft Association o 

occasion of its Ninth Annual Forum to be held 
in Miami October 23-25. As the engine overhaul agency 
for many members of the NBAA, Dallas Airmotive 
is proud to be a member of this progressive 
and outstanding organization. 

Home of Reliable Engines 



When the heat's on 


Do your specifications call for operations in 
extreme temperatures with precision accuracy 
and unfailing dependability in gear control 
systems, actuators, accessory drives or mini- 
aturized rotary electrical equipment? If so, 
Western Gear designing, manufacturing and 


PLANTS AT LYNWOOD. PASADENA, BELMONT, SAN FRANCISCO (CALIF.), 
SEATTLE ANO HOUSTON. ,. REPRESENTATIVES IN PRINCIPAL CITIES 


research skills can quickly step in to solve your 
most difficult problems with on-timo deliver- 
ies. Forty years of aircraft industry experience 
assures satisfaction. Consult us now! 


"The difference is reliability" • Since 1888 
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Army Strengthens Aviation Program 26 

► More responsibility goes to TRADCOM; direct contracts cut out 
USAF, Navy middlemen. 

Radar Lag May Delay Airways Plan 38 

► CAA team studies jet traffic control; Pyle says technical problems 
hamper essential airways plan. 

Architects-Engineers' New Role in Airpower 62 

► Modern weapon systems require construction of complicated air 
base and missile sites. 
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Passenger Service Pays Off 21 

COVER: New float plane version of Helio Courier business aircraft exhibits 
its short takeoff and steep climb characteristics. With Edo model 249-2870 
floats it takes off at full gross weight of 3.000 lb. in zero wind from smooth 
water in less than 330 ft., lands in the same distance. Rate of climb is 1.130 
fpm. Courier seaplane cruises at 140 mph. at 8,000 ft. altitude on 69% power 
of its 260-lip. Lycoming. U. S. Army has become interested in the Courier's 
STOL performance and awarded University of Wichita a $43,000 contract to 
evaluate the plane (p. 27). 
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B.F.Goodrich 



New canopy seal protects F-104 
from high altitude blowouts 


F lying on revolutionary knife-sharp 
wings, the Lockheed F-104 Star- 
fighter is the fastest operational combat 
plane in the air today. Although actual 
top speed has not been disclosed, 
its speed in climb is reported to be 
equal to its speed in level flight. 

To protect the pilots as they blast 
through the upper atmosphere, all 
Starfighter production models are 
equipped with new B. F. Goodrich 
inflatable canopy seals. 

The new seal has a high-lift, quick- 
action diaphragm of rubber-neoprene, 
reinforced with nylon fabric. Its pre- 
cision molded, ribbed striker bead 
confines cockpit pressurization inside 
the canopy when the seal is inflated. 
Upon releasing inflation pressure, the 
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diaphragm has the inherent ability to 
snap into relaxed position without 
vacuum assistance. This simplification 

Over-all weight is further reduced 
because the seal’s rubber channel base 
has a compact cross section designed 
for close tolerances. 

Old type extruded seals stretch when 
inflated, like a toy balloon— with the 
possibility of blowouts at extremely 
high altitudes. B. F. Goodrich seals 
inflate to maximum height without 
stretching— like a paper bag. This means 
longer service life and uniform seal- 
ing pressure at all points. That's why 
B. F. Goodrich seals are already being 
used on more than two dozen makes 
and models of jet fighters and bombers. 


Why not turn your sealing problems 
over to B. F. Goodrich engineers? They 
are ready to give you expert help on 
canopies, doors, bomb bays, capsules, 
compartments and other specialized 
seal applications. 

B.F.GOODRICH AVIATION PRODUCTS 

A Division ofTheB.P. Goodrich Co., Akron, Ohio 



EDITORIAL 


Passenger Service Pays Off 


We have never been slow to criticize the airlines for 
their deficiencies when they persist in an irritating man- 
ner of failing to keep passengers properly informed on 
the inevitable flight delays caused by weather or technical 
troubles. Nor are we loathe to cite an outstanding job of 
handling passengers in this vexing type of situation. We 
are detailing this particular incident because we experi- 
enced it personally,’ and it illustrates the other side of the 
story' we have told on how some airlines let their passen- 
gers stew in ignorance and discomfort under similar cir- 
cumstances. 

Pan American World Airways Flight 115— The Presi- 
dent— was about 30 minutes out of Paris on Sept. 27 
bound for Keflavik when two sparkplugs in a Pratt & 
Whitney Wasp Major engine on the Boeing Strato- 
cruiser short-circuited, causing a scored valve. This trou- 
ble was quickly picked up by the Sperry engine analyzer. 
The number one engine was shut down and the propeller 
smoothly feathered. 

Almost immediately, a stewardess spoke over the pub- 
lic address system informing passengers of the feathering, 
giving an estimated time of arrival back in Paris and 
promising to keep us informed on further developments. 
This is a promise often made by airlines but not so often 
kept. However, before we were in the landing pattern 
for Orly, the stewardess was back on the microphone with 
another situation report. There was a spare Stratocruiser 
at Frankfurt whose crew was being alerted to bring it into 
Paris. However, it would be at least three to four hours 
before it could reach Orly. In the meantime, it was evi- 
dent that at least a three-or-four hour job of maintenance 
would be necessary on the number one engine. Pan 
American would get us out on one Stratocruiser or the 
other, whichever was ready first. Meanwhile, the machin- 
ery was in motion to organize dinner for the passengers 
at Orly. 

Evening in Montmartre 

On landing, a trio of passenger service representatives 
were ready to usher us back through French immigration 
and into the dining room. During dinner we got word 
that the delay would stretch to seven hours; we were 
definitely going out on the spare plane from Frankfurt, 
and an evening in Montmartre was being organized to 
while away the time. Cable blanks were distributed for 
messages to alert anybody who had planned to meet the 
scheduled 8:15 a.m. arrival at Idlewild. 

After a good dinner, during which the PanAm service 
representatives bustled around taking care of all the 
passengers' individual problems caused by the delay, we 


all piled into a bus and drove through a Paris by now 
almost deserted and asleep. Not until we began wind- 
ing up the Butte Montmartre was there much sign of 
life. On the hill, the neon signs of the tourist traps 
blinked and the great white bulk of Sacre Coeur loomed 
out of a blue velvet night. You could take your choice. 
Inside were lights, wine and song. Outside was the 
magic of a Parisian night with the sleeping, sparkling city 
spreading out below. Under these influences it was 
hard for anybody to stay disgruntled. A PanAm repre- 
sentative accompanied us and provided hourly bulletins 
on the situation at Orly. After a few hours, the mood 
of disappointment and frustration over the aborted flight 
melted, and the passengers sat down to write a postcard 
to Juan Trippe, president of PanAm, telling him what 
a fine time we were having at his expense. Everybody 
signed it and PanAm even rustled up a stamp for us to 

Dividends for Future 

Finally word came from Orly that all was ready. We 
rolled down off the Butte, piled in the Frankfurt plane, 
took off for Keflavik again and made a routine flight to 
New York, arriving seven hours and thirty-five minutes 
late. In customs, Pan American had a squad of service 
representatives making airline connections for all pas- 
sengers who required them. We had been scheduled 
to be PanAm's 58,581st transatlantic crossing. When we- 
arrived, we were actually the 58,586th, but nobody 
seemed to mind the delay, and everybody had a kind 
word to say about the manner in which PanAm treated 
us. We didn’t hear anybody mutter “next time I'll take 

Just to put the incident in its proper perspective, 
PanAm had 95% on-time arrivals for its transatlantic 
sendee during September. During the 24-hour period 
of our flight, the airline completed 24 flights on various 
segments of the Atlantic route, of which 17 were exactly 
on time; four arrived within 10 minutes of schedule; two 
within 30 minutes, and one was two and one-half hours 
late. We know that PanAm's passenger sendee was not 
always this smooth and that its present efficiency is the 
result of a long hard effort. But we recommend it 
strongly as a policy that pays off handsomely. Delivering 
a Stratocruiser load of satisfied passengers despite a seven 
hour and 35 minute delay is a real art and a sound invest- 
ment for future traffic. It may cost a little more money, 
and it certainly takes more effort to handle passengers 
with this type of courtesy and consideration but it is 
bound to pay dividends in the future. —Robert Hotz 
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TITANIUM SECTION AT CHANCE VOUGHT AIRCRAFT. 

saves weight-boosts performance 

in the CRUSADER . . . 

Chance Vought’s sleek Navy fighter, the 
F8U-1 Crusader, combines a powerful 
engine and a trim, lightweight airframe 
in which titanium is used extensively. 

Engine and aerodynamic heating of 
supersonic aircraft, like the Crusader, 
demand high-strength titanium alloy sheet. 
It was REM-CRU which developed many of 
successful alloys now in use, and estab- 
lished the manufacturing techniques 
which led to tonnage production. 

You can depend on REM-CRU for 
all standard mill products ... in a wide 
variety of sizes, shapes and grades, 
including high-strength, weldable alloys. 


To keep abreast of the latest developments on this 

hk ■■ mem hk ■ am vital metal , write to Dept . A-10 for the Rem-Cru 

IX Review— a free periodical presenting the latest 

■■■ ■■ technical data on titanium alloys. 

TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 


Sales Offices; 3338 Soutti Malt Avenue, Lee Angeles 22, California • 4501 W. Cortland Street, Chicago 39, Illinois • 405 Lexington Avenue, New York 17, N. Y. 
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WHO'S WHERE 


In the Front Office 

Gen. K. B. Wolfe (USAF, ret.), as- 
sistant to the board chairman, Garrett 
Corp., Los Angeles. Calif, Gen. Wolfe 
was president of Ocrlikon Tool & Anns 
Corporation of America until his resigna- 
tion August 15. 

George S. Jones and Alfred W. Klein- 
baum of Wertheim & Co., directors, Gul- 
ton Industries. Inc.. Metuchen, N. J. 

Ostroni binders, president and director 
of Hartford National Bank & Trust Co., 
and Rodney Dunlap, vice president-general 
manager of Torrington's South Bend, Ind., 
subsidiary, directors, Torrington Company, 
Inc., Torrington. Conn. Mr. binders suc- 
ceeds the late Joseph B. Ely, and Mr. Dun- 
lap succeeds N. Russell Clarke, retired. 

Richard W. Simmons of Blunt. Ellis & 
Simmons, a director. Cook Electric Co., 
Chicago, HI. 

Clifford W. Brown, president. Nannco 
Resins and Coatings Co., Costa Mesa. 
Calif. 

T. V. Purvin, president, Hupp Aviation 
Co., Chicago. III. Hnpp Aviation, formerly 
Amgears, Inc., is a subsidiary of Hupp 

J. N. Katenhausen, vice president-treas- 
urer, and David M. Sinunons. secretary' and 
operations administrator, Lockheed Air Ter- 
minal, Burbank, Calif. 

C. H. “Duke” Butle, vice president-engi- 
neering, Sequoia Mctalcraft Co., Inc., San 
Carlos. Calif. 

Adm. John H. Cassady (USN, ret.), ex- 
ecutive vice president, blight Safety Foun- 
dation, Inc.. New York, N. Y„ and he will 
serve on the board of governors and execu- 
tive committee. Also: Maj. Gen. James 
McCormack, Jr. (USAF, ret.), appointed 
to the board of governors and executive 
committee. 


Honors and Elections 

Richard T. Whitcomb, aeronautical re- 
search scientist of the NACA Langley Aero- 
nautical laboratory, who developed the' 
Area Rule concept for supersonic aircraft, 
received The National Advisory' Committee 
for Aeronautics' highest award, the Distin- 
guished Service Medal. Mr. Whitcomb is 
the first person to receive the award since 
it was established last year. 

Wclco E. Gasich, chief of preliminary 
design, Northrop Aircraft. Inc., has been 
installed as chairman of the Los Angeles 
section of the Institute of the Aeronautical 
Sciences. 

Warren Lee Pierson, board chairman of 
Trans World Airlines. Inc., was awarded 
the Commander's Cross of the Order of 
Merit of the Federal Republic of Germany 
in recognition of his services to civil avia- 
tion in Germany, and in strengthening 
friendly ties between the United States and 
the Federal Republic. 

Morchead Patterson, president of Ameri- 
can Machine and Foundry Company, New 
York, has been elected chairman of the 
Nuclear Standards Board of the American 
Standards Assn. 

(Continued on p. 102) 


INDUSTRY OBSERVER 

► Douglas Aircraft's Long Beach Division is conducting design studies for 
an aircraft that would reach speeds within the Mach 4-to-5 range where skin 
temperatures would normally be 1.500F. One possibility under considera- 
tion is the use of porous skin’and coolant that could reduce skin temperature 
to between 500 and 1.000F. 

► North American Aviation’s X-15 high-altitude research plane has a design 
speed between Mach 6 and Mach 7. 

► Sidewinder air-to-air missile being manufactured for the Navv by Philco 
has a long, cylindrical configuration with four triangular fins positioned 
behind a blunt nose. Fin cluster at rear of missile consists of four generally 
rectangular surfaces. 

► Navy’s Triton missile developed by Johns Hopkins University’s Applied 
Physics Laboratory has a design speed just under Mach 2.5. Diameter is 
slightly less than 5 ft. Length is about 45 ft.; weight between 19,000 and 
20.000 lb. 

► Stretch press with 600-ton capacity, or about twice the size of any now 
in existence, is being manufactured for Douglas Aircraft Co. by T. W. and 
C. B. Sheridan Co.'s West Coast Division. The machine is scheduled to 
go into operation early next year at Douglas' Long Beach, Calif., plant. 

► Helicopter flight simulator connected with electronic analog computer 
will be built by the Servo Electronics Section of Bell Aircraft Corp.'s Heli- 
copter Division to evaluate cockpit display designs. Pilot will receive ground 
point reference from cockpit-mounted television screen. Computer will re- 
ceive control impulses induced by the pilot, compute the dislocation such 
manipulation would cause in an actual helicopter in relation to ground 
coordinates and correct the picture on the television screen accordingly. 

► Lockheed F-104A Starfightcr is undergoing climatic and environmental 
tests-at Eglin AFB. Fla. 

► Harvey Aluminum Co., Torrance, Calif., is studying design of relatively- 
low-cost target and test missile with a speed of approximately Mach 1.5. 
Design concept anticipates extensive use of extnisions to reduce cost and 
speed production. Two versions— one with a solid propellant, the otlier with 
liquid— are under consideration. 

► Light fighters proposed by Spain's Hispano-Aviacion S. A. and Construc- 
ciones Aeronauticas S. A. have been officially designated the XC-6 and XC-7 
respectively. The area-ruled XC-6, a delta-wing aircraft designed by Dr. 
Willi E. Mcsserschmitt. has the factory’ designation of HA-300 (AW July 
16, p. 23). XC-7, also a delta wing, has the factory designation of CH-101. 

► Douglas has started service deliveries of its A4D Skyhawk. smallest and 
lightest U. S. jet combat plane. First of the aircraft, which recently completed 
its fleet introduction program well ahead of schedule, was delivered to the 
Marine Corps Air Station at El Toro, Calif. 

► Vcrtol Aircraft Corp. has crew of 20 men working on maintenance of 
Army H-21 helicopters at Ft. Belvoir, Va„ under S5S.911 contract awarded 
to Vertol for "troop training” purposes. Army may turn to this method to 
provide still more maintenance for its aircraft. 

► Lightweight gun designed bv Annalite Division of Fairchild has been 
tested by Army's 101st Airborne Division at Ft. Campbell, Ky. Top-echelon 
officers were favorably impressed. 

► First batch of CF-105 all-weather fighters produced bv Avro Aircraft of 
Canada will be equipped with Pratt dr Whitney J75 engines, rather than the 
PdrW J57. It is planned to convert to the Orcnda Iroquois engine later, 
probably around middle 1958. The Iroquois is expected to have a thrust 
considerably higher than 20,000 lb. in its later development stages. 
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The C-123 can't land on a postage stamp . . 

but almost any clearing is its landing field 


On almost any clearing — almost any field — 
you can safely land the Fairchild C-123 
assault transport. 

Actual short-field tests have demonstrated that 
the rugged C-123 is able to take off and land 
from deeply eroded, sandy fields; that it can 
work from unprepared clearings tinder down- 
wind conditions; that it is capable of mass 


landings into ungraded “combat zones” . . . 
at 8-second intervals. And literally thousands 
of flights have proven that the C-123 requires 
no more than 700ft. for takeoffs and landings. 
During these strenuous tests, no C-123 was 
lost, none was damaged. 

What better proof of the C-123's near- 
universal assault and logistics capability? 


FAIRCHILD 


Washington Roundup 


International Relations 

Airline and government representatives have been in- 
vited to Washington in mid-November to discuss interna- 
tional relations problems in civil aviation. The airlines 
view the meeting as a needed opportunity to take a fresh 
look at the Bermuda bilateral principles and other air- 
carrier problems. The Bermuda approach to international 
airline economic relations has dominated the scene for 
10 years, and the carriers feel that while they are happy 
with the overall application of the Bermuda principles, 
there arc some details that could standaoverhauling. 

U. S. relations with foreign carriers have been under 
heavy fire for over a year. American carriers raised a storm 
of protest over the rights granted Lufthansa German Air- 
lines 18 months ago, and since then the Dutch have 
expressed bitter dissatisfaction over their failure to expand 
operating rights for KLM in this country (AW Oct. 1, 
p. 25). 

In turn, American carriers have had their troubles 
with India, France and other countries, primarily over 
flight frequencies and fifth-freedom rights. 

Now, government and industry representatives will 
meet next month to discuss U. S. relations with other 
nations and their airlines. Aircraft manufacturers also 
will be represented at the conference, and their overseas 
market prospects will be discussed. 

Latin Conference 

Lockheed Aircraft Corp. may participate in the Air- 
craft Industries Assn.’s Latin American Aviation Confer- 
ence at Miami in mid-November despite an earlier 
decision not to attend (AW Sept. 3, p. 30). The 
company is reconsidering its stand in view of U. S. 
government support of the program. However, Douglas 
Aircraft Co., which also rejected the initial invitation, 
still plans to stay away. Douglas feels that its Latin- 
American sales program is adequate. 

Electronics' Unification 

A new Defense Department instruction (42-10.1) 
strengthens the position of the Electronic Production 
Resources Agency and formalizes practice of -having a 
“program manager" in one of the three services primarily 
responsible for maintaining an adequate production base 
for a particular electronic component. 

The Electronic Production Resources Agency was set 
up during the Korean war to compile data on the elec- 
tronics industry, with emphasis upon expanding produc- 
tion capacity without duplication. The new plan is 
designed to bring more unification into the electronics 
program of the three sen-ices and to eliminate fuzzy 
areas and differences of opinion. 

New Tool Program 

The Defense Department is seeking a streamlined, 
uniform program for efficient, economical replacement 
of government-owned, in-use machine tools. 

The sen-ices have until late November to provide 
Assistant Secretary of Defense for Supply and Logistics 
with sound, detailed replacement programs that will allow 
him to conduct studies leading to an overall program. 

Problem is that only a few of the 2 1 separate agencies 
and bureaus concerned with machine tool use now have 


sound programs. New Defense Directive (4215.2) orders 
that agencies that do not have them must get them; that 
Fiscal 193S budget estimates provide funds for replace- 
ment of tools, specifically labeled as such; that funds so 
earmarked be used for nothing else without approval, 
and that estimates for replacement range between 2 and 
5% of the acquisition cost of machine tools listed in the 
defense inventory. 

The directive docs not extend to reserve tools and 
probablv will not change existing programs, such as the 
one the Air Force has had in effect for approximately one 
year, if the Defense Department considers them sound. 

Defense Opposes Rail Boost- 

The Defense Department is contesting the proposal 
of six eastern railroads to increase their first-class passen- 
ger fares by 4555 — a boost that would likely divert sub- 
stantial business to the airlines. 

In a presentation to the Interstate Commerce Com- 
mission, Col. Ray J. Cox. chief of the Army’s Passenger 
Traffic Division, protested that the rail proposal would 
not only greatly increase the military services' transpor- 
tation liilk but Would also lead to the retirement of pas- 
senger cars and leave an inadequate rail lift potential to 
meet an emergency. In 1935. the Defense Department 
spent over S37 million on first-class rail travel. 

"The diversion of first-class rail traffic to other modes 
will result in the curtailment of such service,” Cox stated. 
“It is inconceivable to the military departments that the 
proposed rail rates, which in certain cases exceed the 
commercial air fares by more than 50%. will not divert 
traffic to other modes of transportation.” 

Cox noted that although only six lines are requesting 
the rate increases, these will alter joint fares and “spread 
the effect throughout the nation.” 

New Flight Check for Airways 

The Civil Aeronautics Administration has adopted a 
new air navigation checking system which, tied-in with 
an electronic airborne computer, permits flight checking 
of the airways every 30 days instead of the 120 days 
required under the present method. The new system 
divides the entire country by east-west and north-south 
grid lines 100 miles apart. Bv flying the grid lines and 
recording signals on tape through the airborne com- 
puters. check planes can cover a scries of facilities on 
a single flight. Previously, they had been forced to 
orbit around an individual station. The CAA Aero- 
nautical Center at Oklahoma City will analyze the 
tape for any inaccuracies detected by the computer. 

$100 Billion Investment 

The U.S. had S100 billion invested in the military 
and civil aviation industry by the end of last year and 
will have a SI 50 billion investment by 1960 Secretary 
of Commerce Sinclair Weeks reported last week. Weeks, 
speaking at the annual meeting of the National Associa- 
tion of State Aviation Officials, estimated that U.S. 
airlines have more than 52 billion worth of piston, 
turboprop and turbojet transports on order and said that 
when jet transports now on order go into sen-ice in 
1959, they will be “only the first members of a whole 
new family of aircraft.” 

—Washington staff 
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Army Strengthens Its Aviation Program 


Primary role goes to expanding TRADCOM ; direct 
contracts to cut out USAF, Navy middlemen. 


By Claude Witze 

Washington— U. S. Army last week 
reorganized and strengthened its man- 
agement of aviation research and devel- 
opment projects. 

These new policies, which constitute 
a major effort to more fully divorce 
Army aircraft procurement from USAF 
and Navv middlemen, have been put 
into effect: 

• Army intends to perform its own re- 
search and development contracting 
independent of the other armed forces, 
so long as the projects have their major 
applications in the Army and will not 
involve duplication of programs or fa- 
cilities. 

• Army aircraft of types that have a 
major civilian application must be de- 
signed to civil standards and be capable 
of certification by the Civil Aeronautics 
Administration. Military specifications 
will be imposed on top of the civil 
requirements. The Army says it will 
nurcliasc these off-the-shelf" aircraft 
in the “quickest and cheapest way.” 
Presumably, when the Army desires, 
this will include direct purchase, with- 
out USAF or Navy intermediaries. 

R&D Responsibility Shifted 

Basie to this program was the trans- 
fer on Oct. 1 of basic research and de- 


velopment responsibility from the office 
of the Chief of Transportation to the 
Transportation Research and Develop- 
ment Command (TRADCOM) at Ft. 

In turn, TRADCOM's Army Avia- 
tion Division has been authorized to 
add -15 new civilian and military per- 

persons. 

Predominantly, these new employes 
will be aeronautical and mechanical 
engineers. Maj. Gen. S. R. Browning, 
deputy chief of transportation, says the 
Armv will fill the jobs siowlv as the 
strengthened TRADCOM division cx- 

Aviation Systems Branch 

At the upper level, major changes 
include an expansion in the office of 
Col. W. N. Rcdling, Transportation 
Corps executive for research and devel- 
opment. Rcdling now lias two assist- 

faee programs. Added to his staff arc 
four aeronautical engineers. 

Col. Rcdling pointed out that this 
change probably is long overdue since 
air transportation in today's Army re- 
quires ten times the talent and expendi- 
ture devoted to surface R&D projects. 

In addition, a new Aviation Systems 
Branch has been added to the office of 


the Assistant Chief of Transportation 
for Army Aviation. More or less re- 
placing the Engineering and Develop- 
ment Branch, whose mission has been 
shifted to TRADCOM, the Systems 
Branch is responsible for developing and 
maintaining "line of balance analysis" 
for each aircraft system. 

"'Transportation Corps spokesmen 
point out there is only a slight similar- 
ity between the Systems Branch Office 
and USAF's Weapon System Project 
Office. For one thing, the new Army 
unit, while responsible for making sure 
that component development is prop- 
erly phased, evidently has no power to 
make decisions or to’ take corrective ac- 
tion when it uncovers bottlenecks. 

Its function, as described bv Maj. 
Ccn. Paul I''. Yount, Chief of 'Transpor- 
tation, is to provide recommendations 

systems in balance or for changes in the 
aviation plan necessitated by deficien- 
cies in the line of balance elements.” 
Chain of Command 

Essentially, the Systems Branch is a 
"coordination office" at headquarters, 
created along with the expansion of 
TRADCOM's research and develop- 
ment responsibilities. For the most 
part, a project coordinator in this office 
will monitor his program through 
TRADCOM's research and develop- 
ment project engineer, the plans and 
programs project officer from the Trans- 
portation Supply and Maintenance 
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Command at St. Louis, Mo., and the 
training project officers of the Trans- 
portation Training Command. 

The Systems Branch, when fully or- 
ganized. will have sections for categories 
of aircraft— cargo helicopters, observa- 

Gcn. Browning says this program 
will be limited in the early stages, 
expanding as new personnel arc added 
to the TRADCOM organization. 

Close study of the program brings 
out these other trends and possibilities 



of major importance to industry con- 

• Army will increase the number of di- 
rect-study contracts given to industry'. 
Because of the nature of Army Avia- 
tion, small firms, rather than large ones, 
can expect a major part of the business. 
These contracts will not involve pro- 
duction of hardware; they will be for 
paper and slide rule work. 

• Contracts for test aircraft or "flying 
test beds” are now being placed di- 
rectly bv the Army and through the 
Office of Naval Research. This policy 
will continue, but the Army can be ex- 
pected to place its own contracts di- 
rectly when the project has applica- 
bility only to the Army mission. 

• Procurement of end-item aircraft for 
use in the field will remain in the hands 
of USAF and the Navy only when the 
end item has purely military application. 

• Army’s decision to insist on CAA 
basic standards in aircraft with im- 
portant civil application is a pohey that 

copter industry. 

USAF procurement officials arc op- 
posed to this procedure, and it is no 
secret that their insistence on military 
specifications alone has been a source 
of clashes with the Army. Failure to 
meet CAA standards, particularly in 
transport helicopter design, has curbed 
the production base, increased costs, 
interfered with maximum flight ex- 
perience efforts and hampered civilian 
airlines in their ambitions to operate 
helicopter feeder services. 

The Air Transport Assn., placing the 
blame upon helicopter manufacturers, 
has emphasized the seriousness of this 
situation (AW Sept. 3, p. 3S). In addi- 
tion, Army spokesmen point out that 
their own military capability will be 
greatly bolstered if the civilian heli- 
copter fleet can be built up with air- 


craft easily converted to the Army 
mission. 

Requirements peculiar to Army air- 
craft specifications, which must be added 
to CAA demands, include such items 
as complete protection of the engine 
with filtered air, dust boots over sealed 
bearings, complete parts interchange- 
ability, quick change kits for the field, 
design to standard ground support 
equipment and ease of maintenance. 

RCA Receives Contract 
For CF-105 Electronics 

Washington—’ The Radio Corp of 
America has been awarded a multi- 
million dollar contract for research 
and development on an integrated clcc- 

CF-105 jet" combat plane manufac- 
tured by Avro Aircraft Ltd. Min- 
neapolis-Honeywell Regulator Co. will 
participate in the RCA project. 

The contract was awarded by the 
USAF on behalf of the Canadian De- 
partment of Defense. 

Telescopic Tracker 
Has 300 mi. Range 

Washington— An Army Signal 
Corps' ton-and-a-half telescopic tracker, 
capable of tracing a missile 300 miles 
away, is undergoing test at White 
Sands Proving Grounds, N. M. 

The tracker has a 160-in. lens 
weighing 400 lbs. In advance tests at 
Fort Monmouth, N. J.. it successfully 
measured flights of weather balloons, 
checked the accuracy of radar by track- 
ing a target, and gauged the fall of 
parachutes. 

The tracker may be located in danger 
areas, and, by remote control, transmit 
records of the impact of rockets and 
other missiles. 
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Maintenance Crisis Threatens 
Mushrooming Army Aviation 

By A Staff Correspondent 


St. Louis— Army aviation, fastest- 
growing arm of the U. S. ground forces, 
has outgrown its maintenance capa- 
bility and faces an almost inevitable 
crisis before the end of 1960. 

Predicting a 200% increase in main- 
tenance requirements over the next 
four years, the Transportation Supply 
and Maintenance Command has turned 
to the aircraft industry for advice and 

There is a strong possibility that one 
of the results will be a substantial in- 
crease in the amount of overhaul and 
repair performed under contract. Most 
of this will be on component assem- 

Undcrscoring the urgency of the 
problem, the command last week sum- 
moned approximately 200 Army avia- 
tion and contractor representatives to a 
grinding two-day meeting here to study 
the problem. 

Various industry guests, represent- 
ing prime and component manufac- 
turers as well as aircraft operators and 
overhaul contractors, were told frankly 
that Army’s present aircraft mainte- 
nance and supply units— created in an 
organizational structure that dates back 
only to 1952— arc incapable of provid- 
ing adequate support. The reason is 
the increasing inventory and complex- 
ity of Army aircraft. 

The Transportation Supply and 
Maintenance Command, headed by 
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Brig. Gen. William B. Bunker, assumes 
that the number and complexitv of air- 
craft within a field army will continue 
to grow and that the Army mission 
will depend more and more upon or- 
ganic aviation. 

It was disclosed that the amount of 
aircraft maintenance required by a field 
army has increased three-and-one-half 
times since the present organization was 
established in 1952. Much of this main- 
tenance demand has been brought back 
by helicopters. From the maintenance 
standpoint, an H-21 helicopter, for ex- 
ample, calls for five times the effort 
to keep it combat ready as that of an 
L-19 fixed-wing aircraft. 

New Maintenance Concept 

With low aircraft availability already 
plaguing its operations, the Transporta- 
tion Corps has gone to the extreme of 
considering an entirely new mainte- 
nance concept, featuring a component 
replacement system. This would in- 
volve sending a minimum of mainte- 
nance personnel and equipment into 
the field with a fighting unit, but it 
would increase the amount of stateside 
rehabilitation of worn components. It 
follows that the program would remove 
a vast number of small parts from the 
supply pipeline, replacing them with 
bulkier, heavier replacements and quick 
assembly kits. 

Hie new concept would deny each 
commander a private aircraft mainte- 
nance facility and cut his sendee down 
to what can be performed bv a crew 
chief with a screw driver, a pair of pli- 
ers and a wipe rag. 

Supporting the crew chief, there 
would be no out-and-out repair facility 
short of the continental U.S., where 
all sub-assemblies or components would 
be shipped for rework. 

In contrast, the present Army main- 
tenance system provides for taking serv- 
icc to the customer and getting it as 
near to the front line as possible. The 
cost in trained personnel, logistic prob- 
lems, inventory control and procedure 
problems threatens to become prohibi- 

It was disclosed, for instance, that 
last year’s Exercise Sagebrush— the joint 
Army-Air Force maneuver held in Loui- 
siana-involved normal flying hours for 
386 Army aircraft. On the basis of 
known maintenance replacement fac- 
tors, 4,800 line items were shipped to 
the scene, where in two months only 
800 of them were used. This is a utili- 
zation of 16.5% of the parts shipped. 

An additional serious factor is obso- 
lescence, which results in waste of the 


procurement dollar. The Army buys 
approximately 3,000 parts for each air- 
craft. Some S 50 of the items arc ob- 
solete before they are delivered. 

There is some feeling that the com- 
ponent replacement concept of mainte- 
nance is the only strong remedy for 

Gen. Bunker made it clear to his 
conferees here that the Army has not 
decided just how it will solve the prob- 
lem. The component replacement con- 
cept, he emphasized, is only an idea. 
Against it, there is a proposal (popular 
with the military') for a sound sliakcup 
and expansion of the present system. 
Essential to this is a stern tightening 
of regulations to bring about firm disci- 
pline over maintenance personnel, to 
make sure that every man does his job. 

From the advice solicited and given 
by manufacturer’s representatives, it 
seemed clear that Army's solution will 
be some kind of compromise salvaging 
the best parts of each plan. It was 
significant that guests at this year's 
meeting included Petroleum Helicopter. 
Inc., who fly their own aircraft in South 
America. Also represented was Hayes 
Aircraft Corp., of Birmingham, Ala., 
contract overhaul operator at the Army 
Aviation Center, Ft. Rucker, Ala. 

Army Aviation Growth 

In addition to being flattered by Gen. 
Bunker's sincere plea for professional 
advice, the aircraft manufacturers noted 
a sharp contrast between last week's 
meeting and the previous maintenance 
symposium conducted in the spring of 
1954 (AW May 17, 1954, p. 14). 

At that time, the helicopter manu- 
facturers were given a rough reception, 
told bluntly that their aircraft were too 
expensive to buy and operate. The em- 
phasis was put on the short life of com- 
ponents and the supply and mainte- 
nance command warned that they 
stood in danger of pricing the Army 
out of the rotary wing market. 

Vast advances have been made to- 
ward improved helicopter component 
life since 1954, and it is evident that 
the Army is going to depend heavily 
upon them, at least until a satisfactory 
STOL aircraft is available. It is equally 
evident, and asserted by some Army 
aviation officers, that their sen-ice has 
“grown up” in the past two years and 
come to realize, as the Air Force did 
years ago, that military talent is limited 
and industry know-how is invaluable. 

Along with this shift in attitude is 
the greatly increased stature of Gen. 
Bunker's command in the field of air- 
craft procurement. His office is spend- 
ing increasing amounts of Army aviation 
funds, and. in addition, he is responsi- 
ble for all other Transportation Corps 
supply contracting. According to Frank 
W. Higgins, Assistant Secretary of the 
Army, the supply system today is valued 
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at S20 billion, down from $25 billion 
four years ago. His aim is to prune more 
material out of the warehouses and pipe- 

In Gen. Bunker's view, his com- 
mand’s biggest problem is to determine 
the aviation supply and maintenance 
concept that will be employed over the 
next five to ten years, which will see 
the biggest advances in this field of 
Army activity. 

Manufacturers represented at the 
two-day meeting included Bell Helicop- 
ter, Sikorsky, Vertol, Spartan Aero Re- 
pair, Cessna, Beech, Hiller, Parsons Air- 
craft, Piasccki Aircraft and Lear. 

Gavin: Army Needs 
Planes, Missiles 

By Richard Sweeney 

Los Angeles— Army thinking today is 
geared toward getting the weapon sys- 
tems and equipment the foot soldier 
needs to fight in the atomic age, Lt. 
Gen. James M. Gavin, U. S. Army 
chief of research and development told 
the SAE national aeronautic meeting. 

According to Gavin, this means: 

• More airplanes, logistics and STOL- 
VTOL types. 

• More missiles, which arc tailored to 
the Army’s role. 

• Weapon systems tailored to do spe- 
cific jobs. 

No longer is it necessary to be able 
to produce the most destructive nuclear 
weapon, Gavin pointed out, for it is 
possible to destroy the world this way. 
Rather, the Army needs nuclear and 
other weapon systems with which it can 
fight peripheral wars, or on battlefields 
widely dispersed as is planned in nu- 
clear warfare. Weapon systems must be 
tailored to deliver the right blow at the 
right time and place. 

Gavin told the SAE that while 
USAF may sec manned airplanes giv- 
ing way to guided missiles, the Army- 
sees only an ever increasing need for 
airplanes. It will need logistics airplanes 
to keep its supply pipelines open and 
flowing. At the using end, STOL- 
VTOL aircraft will be needed to haul 
ammunition around widely dispersed 
battlefields, haul out wounded and 
maintain communications. 

The Army needs, Gavin said, "an 
airplane designed for the infantryman’s 

Gavin also called for lightening and 
simplification of Army communications 
(probably on a level with miniaturiza- 
tion and transistorization such as has 
taken place in aircraft communications 
equipment). 

The Army wants everything to be as 
light weight as possible, air transport- 
able from factory to the battlefield 
soldier, Gavin said. 


Stainless Steel Sandwich Used 
In B-58 Structure, SAE Told 


By Irving Stone 

Los Angeles— Convair’s supersonic 
B-58 bomber is the first production air- 
craft to use brazed stainless steel sand- 
wich as primary structure. 

While the B-58 makes extensive use 
of adhesive bonded sandwich incorporat- 
ing aluminum alloy facings and either 
aluminum or glass-plastic core, portions 
of the airframe must operate at tempera- 
tures beyond the point where this type 
of construction is adequate, A. A. Lan- 
zara, design specialist at Convair, told 
a panel of the national aeronautic meet- 
ing of the Society of Automotive En- 
gineers. 

Convair required a structure which 
retained the qualities of a bonded sand- 
wich up to temperatures approaching 
900F., and studies established that 
brazed stainless steel sandwich would 
meet this requirement, Lanzara de- 
clared. 

Strength-Weight Ratio 

Sandwich material consists of 17-7PH 
core and facings furnace-brazed with 
85-18 silver manganese. The sandwich 
has a comparatively high strength-to- 
weight ratio in the 600-900F. range. 
The core provides complete stabiliza- 
tion of the thin facings and effectively 
eliminates heat sinks and thermal buck- 
ling normally associated with high 
temperatures, affording a smooth aero- 
dynamic surface, Lanzara said. 

Tests showed that under extreme 
conditions of heat, vibration and sound, 
the sandwich makeup has excellent 
fatigue characteristics, equal or better 
than conventional types of construction. 
These properties, combined with the 
fact that there was no known alternate 
available which was comparable in 
weight, dictated the choice of the 
brazed stainless panel. 

Lanzara revealed that a test panel 
was flash heated to 1,1 OOF at a rate 
of about 30 deg. per second. The 
panel warped visibly during heating, 
then straightened as’ it cooled. Tested 
in axial compression, it failed above 
1 50,000 psi., indicating that the brazed 
joints had not been affected by elevated 
temperature. 

The 85-18 brazing alloy is not the 
final answer, because its temperature 
range is limited, but “we feel it fills our 
needs quite well for the B-58" Lanzara 
said. “Many new brazing alloys are 
currently under investigation for spe- 
cialized uses in future designs.” 

Improper clearing or atmospheric 
contamination during brazing may pre- 
vent a quality joint from forming, hence 


to insure that a high strength panel is 
obtained, rigid control and inspection 
must be maintained throughout the en- 
tire process, Lanzara said. 

Radiographic inspection offers the 
most thorough and dependable method 
of non-dcstructively inspecting for in- 
ternal quality. X-ray will reveal unbrazed 
areas, core defects, evidence of contami- 
nation and mismatched parts. 
Production Forum 

Production problems associated with 
steel and titanium forgings in high 
speed flight highlighted the SAE Air- 
craft Production Forum. 

The end user is confronted with ex- 
cessive machining of bulky forgings, 
which look about the same as those pro- 
duced about 25 years ago, according to 
S. R. Carpenter, producibility super- 
visor for Convair Division, General 
Dynamics Corp. "We would feel better 
if some tangible progress were mado 
toward closer tolerance forgings," he 
declared. 

Carpenter emphasized his point by- 
presenting data associated with Con- 
vair’s F-102. A study was made of 28 
steel forgings, ranging up to 30 lb. in 
the as-received condition. Total rough 
forging weight of the group was 383 lb., 
while total finish machining weight 
ended up at 87 lb„ giving weight of 
chips equal to 296 lb., for an average 
reduction of 77% in weight from ma- 
chining. These figures, he said, are 
based on so-called close standards. It is 
apparent, he added, that some progres- 
sive effort is needed to establish closer 
forging standards. 

Progress Points 

Carpenter listed five points on the 
“sign posts of progress.” tagging these 
items as a big order which is past due: 

• More accurate alignment of forging 
equipment to reduce mismatch. 

• Higher temperature die material to 
permit increased forging pressures. 

• Improved ingot quality to meet de- 
mands for larger forgings. 

• Development programs aimed toward 
precision type forgings. 

• Alloy developments for better forge- 
ability if present alloys will not permit 
precision type forgings. 

Hinting at future examples in steel 
and titanium forgings. Carpenter- re- 
ferred to a number of aluminum alloy- 
forgings now in production for the 
F-102. Two of these are spars one 10 
ft. long, the other 13.75 ft. long. A 
third unit is a large fuselage bulkhead. 

With limitations imposed on such 
aluminum alloy forgings because of 
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temperature considerations in tomor- 
row's planes. Carpenter said that large 
steel and titanium forgings would be 
required in their place. A completely 
machined unit such as the 10-ft Spar in 
steel would weigh 200 lb., with the 
machining generating about 800 lb. of 
chips with today's rough standards for 
steel forgings. Carpenter declared. 

Meanwhile, steel improvements are 
“on the march," Carpenter said. Rare 
earth additions have improved forgeabil- 
ity, and vacuum melted steels are in 
early stages of production to improve 
quality and properties. Ultra high 
strength levels arc here, but the full 
potential of these ultra strength steels 
cannot be realized in a practical manner 
at the present time because of machin- 
ing problems. 

Convair machining tests of turning 
and boring with single point carbide 
tools on the ultra-strength steels 
(260,000-280,000 psi.) show increased 
costs may be at least 400% greater than 
180,000-200,000 psi. steels. Ceramic 
cutting tools have been encouraging 
from tests of turning and facing opera- 
tions without interrupted cuts. 

Weight Advantages 

“We believe carbide machining costs 
may be reduced 50% by use of ceramic 
cutters in these operations," Carpenter 
pointed out, but he added that milling, 
drilling and tapping of the ultra high 
strength steels arc the greatest stum- 
bling blocks for high scale production at 
reasonable cost. 

Titanium forgings offer substantial 
weight advantages, in the heat treated 
condition, over 280,000 psi. steels cur- 
rently in production use. Carpenter 
claimed. In the annealed condition, 
titanium shows definite weight advan- 
tages in comparison to steels at a 
strength level of 180,000 psi. Several 
titanium forgings are in production use 
at Convair. One is a channel section 
44 in. long and 6 in. high, weighing 9 
lb. Several other forgings are in the 
design stage. 

At present, there are no existing gov- 
ernment or AMS specifications for 
titanium forgings, and the user must 
establish his own requirements. Major 
considerations at Convair are: 


Douglas STOL-VTOL 

Army is very interested in Douglas 
STOL-VTOL design, which is an out- 
growth of studies which started years 
ago on a replacement for the DC-3. 
Douglas has stayed interested in STOL- 
VTOL plane after studying and abandon- 
ing helicopters. The project is not vet 
firmed up as a military commitment, and 
may very’ soon become a commercial 


• Forging stock should be double 
melted material, using consumable 
electrodes for each melt. 

• 9.1 maximum carbon content. 

• Mechanical properties, including 4% 

• Maximum temperature forging limi- 
tation (1.700F for Ti 4AL-4MN). 

• Annealing treatment after forging 
(1.300F 1 hr., air cool for Ti 4AL- 
4MN). 

• Complete descaling during forging 
operations and after final forging. 

• Surface not rougher than 1 60 micro- 
inches. 

• 125 parts per million maximum 
hydrogen content after forging. 

• Specimen test, when size permits, 
for each forging. 

In the light of present and future 
machining requirements, the important 
role of precision forgings also was em- 
phasized by W. V. Stackhouse, group 
leader, design standards. North Ameri- 
can Aviation, Inc. 

Stackhouse’s premise is that a super- 
sonic airframe is required if sustained 
supersonic speeds arc to be obtained. 
Future airframe components will ac- 
cent these factors: 

• Complex shapes will be involved. 

• Considerable carving will have to be 
done to remove material or alterna- 
tively, production techniques will have 
to produce the equivalent. 

• High strength materials will be re- 
quired. capable of withstanding the 
effects of high temperature generated 
from sustained high speed flight. 

By 1970, thermal-resistant high- 
strength materials will be used almost 
100% and machinabilitv of these ma- 
terials will be a big problem. Indica- 
tive of this trouble is the comparson of 
the 1,500 surface fpm. cutting speed 
for aluminum alloy as against 250 sur- 
face fpm. for stainless steel (a speed 
attained for cutting aluminum alloys 
back in the early 1930s). Approaching 
1970 the yearly average production will 
drop about 75% unless these slow ma- 
chining methods can be overcome. 

As an answer to these difficulties, the 
high precision forging presents a 
golden opportunity, Stackhouse stressed. 

No-draft precision forgings can drop 
costs considerably, and even though 
die costs, etc., are high, a savings can 
be realized in the end. This docs not 
applv to simple parts easv to machine. 


of these forgings have been employed. 
This plane also use 21 lb. of titanium 
alloy forgings. 

Stackhouse indicated the machining 
laid on the F-100 by revealing that 
there were 1,297 machined parts in the 
F-100A as against 2,017 in the F-100D. 

Forging requirements as related to 


future missiles were outlined by L. M. 
Christensen, forging design engineer, 
Northrop Aircraft, Inc. 

Key' considerations mentioned: 

• Progressively greater high strength 
materials will be required because of 
high loads and temperature. 

• Quality and reliability of material 
will be of great importance. Inspection 
methods not yet devised probably will 
be necessary. 

• Elimination of machining by forging 
to precise tolerances will become the 
regular procedure. This will be neces- 
sitated by the huge quantity of units 
which may be involved in a missile 
program and by the demand for most 
effective strength levels. These levels 
of strength cannot be achieved when 
forged grain fiber is machined away. 


Precision Forgings 

Christensen pointed out there would 
be great problems involved in produc- 
ing precision forgings in the heat re- 
sistant alloys, but that these difficulties 
would have to be surmounted. New 
types of equipment may have to be de- 
veloped for achieving precise forging 
with an allov that is verv difficult to 
forge. He pointed out that it is not 
beyond the realm of possibility that ex- 
plosive forming may be the answer. 

Configurations will vary from small 
fittings for air-to-air missiles to huge 
structural fittings on the intercontinen- 
tal ballistic missile. Weights can be ex- 
pected to range from a fraction of a 
pound to several hundred pounds. Us- 
ing the Northrop SM-62 Snark as an 
illustration, Christensen said that this 
missile has two steel members which 
weigh 197 lb.; each as rough forgings. 

Some forge shop viewpoints were de- 
tailed by J. F. Nelson, chief metallur- 
gist. Kropp Forge Co. 

The designer, he said, should state 
what he needs in a metal good strength- 
to-weight ratios, high modulus of elas- 
ticity, excellent stress-rupture and creep 
characteristics, good fatigue, low notch 
sensitivity, and still be workable through 
many phases of production operation. 
This, of course, is an ideal metal, but is 
probably not too far out of reach today, 
Nelson said. 

Emphasis must be placed on much- 
needed alloys, as has been done in the 
jet engine industry, where nearly every 
month some new high temperature al- 
loy seems to be required as a forging. 

A very common configuration, vet 
quite difficult, presented to the forge 
shop by the airframe designer is the 
apparently simple channel section. Nel- 
son declared. With alloys capable of 
developing higher strengths, the webs 
and ribs of these channel sections be- 
come thinner and lighter. When the 
ratio of rib height to rib thickness ex- 
ceeds four to one, the problem of filling 
the die increases considerably. 
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Two New High-Altitude Rockets 
Developed for Defense, NACA 


Two new portable and inexpensive 
uppcr-air-rcscarch rockets have been de- 
veloped for Department of Defense 
and the National Advisory Committee 
for Aeronautics. 

• Terrapin, developed by the University 
of Maryland and Republic Aviation 
Corp.'s Guided Missiles Division for De- 
partment of Defense, is a two-stage, solid 
propellant rocket less than 15 ft. long 
and weighing 224 lb. Thickest diameter 
is 6i-in. 

The Terrapin attained Mach 5.8 on 
its first flight from a collapsible, zero- 
length launcher at the National Ad- 
visory Committee for Aeronautics' prov- 
ing ground at Wallops Island, Va., and 
reached a height of 80 mi. Republic 
has completed preliminary design of a 
third-stage rocket designed to send the 


rapm 
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• Nike-Cajun, developed bv NACA, is 
powered bv two solid propellant rocket 
motors that will carry a 40-lb. nose 
cone to 100 mi. at a speed above 
Mach 6. More than 100 Nikc-Cajuns 
will be fired during the International 
Geophysical Year. The rocket was con- 
verted from a hypersonic research 

NACA Firsts 

The NACA said it has used rockets 
with as many as four stages to propel 
research models more than one million 
feet (approximately 200 mi.) above the 
Atlantic Ocean from its remote Wallops 
t speeds up to 7,000 




rocket. 

Tests of the apparatus already have 
been made at Wallops Island. 

Terrapin Tests 

First stage rocket motor for the Ter- 
rapin was designed by Allegheny Ballis- 
tics Laboratory in conjunction with 
Navy's Bureau of Ordnance. 

Second stage was designed by 
Thiokol Corp. and Redstone Division 
of Army Ordnance. 

In its first flight Terrapin measured 
priinarv cosmic radiation, temperatures, 
spin of the rocket and acceleration 
forces on the instruments. 

Instruments weigh only six pounds. 

They were specially miniaturized at 
Maryland. Instruments use printed cir- 
cuits and include an all-transistorized 
telemetering system, a transmitter of 
new design and a Geiger counter. In- 
strumentation of the rocket was built 
and assembled by high school and uni- 
versity students. 

Terrapin's first stage carried it to 
10.000 ft. in six seconds at 1.900 mph. 
before separating. Second stage coasted 
to 30.000 ft. before the second-stage 
motor shot the rocket to 50.000 ft. at 
a maximum velocity of 3.800 mph. At 
maximum speed, the rocket experienced TERS 
temperatures higher than 1.000F. 



This apparently means that NACA 
was the first to fire hypersonic test 
vehicles, the first to reach such high 
speeds with rockets, and the first to 
reach that altitude, except for the 
Bumper project. 

NACA has been testing the Nikc- 
Cajun successfully for several months 
with instruments in the nose cone. 
Nike-Cajun Tests 

A small sphere which would be 
ejected from the nose cone near the 
peak of Nike-Cajun's flight to measure 
air density has been developed bv Michi- 
gan University's Aeronautical Engineer- 
ing Department and the Geophysics 
Research Directorate of the USAF Air 
Research and Development Command’s 
Cambridge Research Center. 

Hie rocket consists of a Nike booster 
motor and the NACA-sponsored Cajun 
high-performance motor. 

The U. S. Weather Bureau and the 
Office of Naval Research, assisted by 
Naval Research Laboratory and the New 



X-2’s Loss Leaves Research Gap; 
Burden May Shift to X-1B, X-1E 


By Evert Clark 

Washington— Loss of the Bell X-2 
rocket plane (AW Oct. 1, p. 34) leaves 
a gap in supersonic flight research that 
no existing aircraft can completely fill. 
Most of the burden, however, probably 
will fall upon the rocket-powered Bell 
X-1B and X-1E. 

The X-2 was a key research tool in a 
series of investigations begun 10 years 
ago by industry, the armed services and 
the National Advisory Committee for 
Aeronautics when the first Bell X-l was 
built to explore the region of transonic 
flight. 

The X-2 already had yielded invalu- 
able data on aircraft and equipment 
perfomance at extreme speeds and alti- 
tudes, setting unofficial world records 
of 1,900 mph. and 126,000 ft. and giv- 
ing Air Force pilots operating experi- 
ence that no other plane could provide. 
The Crash 

But the X-2 was built for two primary 
purposes-to determine performance at 
speeds and altitudes unrcachcd before 
and to explore aerodvnamic heating 
problems at these speeds and altitudes. 
Roughly speaking, it had completed 
only half its mission. 

Cause of the destruction of the X-2 
at Edwards Al'B, Calif., on Sept. 27 
and the death of its pilot, USAF Capt. 
Milbum G. Apt. may prove to be a mys- 
tery that Air Force will never solve. 
However, this much is known: 

Capt. Apt, 32, was making his first 
powered flight in the X-2 to qualify as 
a rocket test pilot for future work. He 
made a successful drop from the B-50 
mother ship at an altitude the Air Force 


describes as "not excessive” and com- 
pleted a powered run. He reported the 
burnout of his fuel by radio. 

At that moment, neither the mother 
ship nor the jet chase plane had the 
X-2 in sight. From that moment on, 
ground observers had no further radio 
contact with Capt. Apt. 

A few seconds after burnout, Capt. 
Apt apparently pushed the button that 
fired a charge in a central thrust cham- 
ber just behind the bulkhead between 
the pilot's capsule and the main body 
of the plane. 

lire force of the exploding charge 
traveled through four ducts to four 
mechanical ejection pins, which pushed 
the capsule free of the aircraft. 

The capsule fell away and descended, 
slowed by a ribbon-type drag chute. 
The sudden shift in the center of grav- 
ity of the plane's afterpart caused it to 
pitch up and peel off. 

Capt. Apt's body was found inside the 
capsule. He had taken all the steps 
toward survival but the last two-step- 
ping free of the capsule and pulling the 
ring on his own seat-pack parachute. 
(The capsule had no ejection scat. The 
X-2 was designed before such seats were 
accepted.) 

The main body of the X-2 fell intact 
—indicating that there had been no ex- 
plosion— and broke into three main 
pieces when it struck the ground. 

Thus far, there arc only guesses as to 
why Capt. Apt did not leave the cap- 
sule-nausea or unconsciousness caused 
bv the tumbling of the capsule, etc. 

The Air Force had almost completed 
its work with the X-2. Within weeks, 
the plane was to har e been firmed Over 
to NACA’s High-Speed Flight Station 


at Edwards for extensive studies of aero- 
dynamic heat generation and input, 
boundary layer flow and stability and 
control. In all these studies, emphasis 
was to be placed on high speeds and 
high altitudes. 

Although some of the instrumenta- 
tion necessary to give NACA its data 
was built into the X-2 at the begin- 
ning, no attempt was made during the 
Air Force phase of testing to gather 
the kind of detailed, controlled infor- 
mation NACA needs to shape the de- 
velopment of future aircraft and matc- 

Thc NACA had planned to modify 
and add to instrumentation but did not 
plan to modify the aircraft or its throt- 
tleable, double-barreled Curtiss-Wright 
XLR-25 rocket engine. 

NACA pilots were to have flown 
both the X-2 and the mother ship, and 
the USAF was to have provided chase 
planes. 

The relativcly-thin, stainless steel 
wings and tail of the X-2 and its K- 
monel metal fuselage were especially 
designed for studying heat problems. 
Revised Research Program 

There is no plan to build another 
X-2. Tire task of filling in the gaps in 
NACA's store of knowledge apparently 
will be carried out, so far as it can be, 
bv two other research planes in the 
"X" series: 

• Bell X-1B— Although not as fast or as 
high-flying as cither the X-2 or the 
X-1E, this plane already has been used 
for heat studies. Its relatively thicker 
aluminum skin has been used primarily 
to give information on the structural 
effects of heating, rather than genera- 
tion and input, but it should be capable 
of performing generation and input 
studies in the same general regions as 
the X-2. 

• Bell X-1E— This aircraft differs from 
other X-l versions and is expected to 
fly faster than the X-lA’s top speed of 
Mach 2.5. Wings and tail arc only 4% 
thick, in contrast to the 10% thickness 
of surfaces on the first X-ls (AW July 
23. p. 31). A turbopump drives liquid 
oxygen and alcohol to the motor. Earlier 
versions used nitrogen under pressure to 
feed oxidizer and fuel. Thinner wings 
and lower weight and volume of turbo- 
pump should reduce drag to give X-1E 
speeds approaching the X-2's perform- 
ance. For this reason, it may do more 
of the heat input studies than the 
X-1B. Best guess is that they will 
operate as a team. 

No manned high-speed, high-altitude 
research planes arc included in "X" 
numbers between the X-2 and the 
North American X-l 5, which is de- 
signed for altitude research in the area 
of 500,000 ft. but is not yet in opera- 
tion. X-l 5 design does not include an 
escape capsule. 



BELL X-2 ejection capsule, shown in Aviation Week artist's conception, is held to main 
section of fuselage at four points. Capsule is ejected by firing a single thrust chamber 
manifolded to the four pins holding the nose section in place. Capsule has a pilot chute 
deployed at separation, which drags out main drogue chute. When capsule is at lower 
altitude, pilot bails out using his own chute. 
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Pilot Finds Magister Trainer Stable, Safe 

By Vico Rosaspina 



The Fouga CM-170 Magister is a 
twin jet military trainer developing 
1760 lb. thrust. Accompanied by 
Fouga's test pilot, I put the plane 
through a test program that included 
a climb to 6.S00 meters, stalls and spins, 
a dive in which I tested the dive brakes, 
longitudinal and transversal static sta- 
bility tests, and control effect tests. 

Because of the low-slung fuselage, the 
cockpit is easily entered by way of sin- 
gle kick-step in the side of the fuselage. 
The visibility from the front seat is 
excellent and the location of the wing 
gives one the impression of being in a 
glider. 

The visibility from the back scat is 
also good. A periscope gives an in- 
structor seated in the rear an uninter- 
rupted field of vision forward. This 
feature would be especially valuable dur- 
ing gunnery, bombing and rocket train- 
ing as well as during ground operations. 

The cockpit layout is good. The con- 
trol stick is of the semi-rigid type which 
moves longitudinally about a floor- 
level pivot and laterally about a pivot 
just below the hand grip. The seat is 
adjustable vertically and the rudder 
pedals may be adjusted to suit the 
length of tire pilot's legs. 

Takeoff Smooth 

Taxiing characteristics are good be- 
cause of the wide tread of the landing 
gear. The brakes are effective and 
smooth in operation. 

We used a flap setting of 1 5 degrees 
for take-off. I applied power to 22,600 
rpm. and released the brakes. The ac- 


Free Lance Pilot 

Vico Rosaspina is a free lance test 
pilot, a breed that appeared in Europe 
after World War II because aircraft 
companies there could not afford full- 
time flight test staffs. He has recently 
been released from a tour of duty in the 
Italian air force and has flow-n most of 
the fighter types now in service in the 
IAF. Rosaspina, 39, has been a glider 
pilot since 1934, a military pilot since 
1936 and an instructor since 1938. He 
has competed successfully in air races 
and aerobatic meets, winning the Grand 
Prix of Marseille and placing third in 
the Daily Express Air Race at Brighton, 
England. During World War II Rosa- 
spina was in the Italian air force until 
the surrender, after which he served as a 
parachutist for the Office of Strategic 


celeration was noticeable and the take- 
off run was smooth and stable. At about 
60 knots with zero trim, 1 used a little 
back pressure to lift the nosewheel off 
the ground. The main wheels lifted off 
at 90 knots. I believe this easy takeoff 
is the product of the clean shape of the 
airplane and its light wing loading. 

Flaps and undercarriage must be re- 
tracted immediately after takeoff. They 
arc red-lined at a speed of 140 knots 
which is quickly reached. 

1 made my climb-out at 220 knots 
with a rate of climb of 16 meters per 
second. Every thousand meters of alti- 
tude. I increased my angle of climb, re- 
ducing rav air speed bv about five 
knots. I reached 6,000 meters at 190 
knots indicated and a rate of climb of 
10 meters per second. At 6,500 meters 
I reduced power and kept the nose up 
to kill off speed for the stall tests. Be- 
cause of its cleanliness and high aspect 
ratio (7.4), the plane continued to 
climb for 350 meters. During this time 
we drained the tip tanks to prepare for 
the spin test. 

Unique Recovery 

Clean and nose-high, the CM-170 
buffets increasingly as it approaches the 
stall. At 75 knots it becomes nose- 
heavy but is still perfectly controllable. 
The buffeting in all directions is violent 
at 70 knots and the nose tends to drop 
off to the right or the left, but all the 
controls are still effective. At 65 knots 
the airplane is still responsive to the 
ailerons and elevator. At the moment 
it is completely stalled the CM-170 
bounces vertically and the nose drops. 
When the speed increases to S5 knots 
the buffeting stops completely. The 
ailerons remain effective throughout the 
stall. 

To enter a spin, I reduced power and 
slowed down to about 83 knots, with 
the stick all the way back, hard rudder 
into the spin and a light cross-control 


pressure on the ailerons. It turned com- 
pletely on its back and then fell off into 
Ihe spin. After the first turn it began 
to oscillate with a slight rolling and a 
pronounced pitching movement. The 
speed of rotation did not seem to be 
constant but is a safe spin and an easy 
one from which to recover. 

To begin the recovery 1 applied a 
slight back pressure, then put the stick 
hard-over into the spin and the plane 
stopped spinning in half a turn. If the 
stick is pushed forward as in most 
planes, the CM-170 turns over on its 
back. If top aileron rather than bottom 


Navy Checks Magister 

Washington— Fouga Magister 170, 
twin-jet French trainer, is making a “pres- 
entation tour" of East Coast Navy 
bases and may be demonstrated to USAF. 

The French firm is angling for U. S. 
orders for the trainer which has been 
selected by NATO countries. If U. S. 
scm'ccs place orders. Fouga would license 

Magister in this country. Its Turbomcca 
Marbore engines are manufactured here 
by Continental Aviation & Engineering 

This week the Magister will be at 
Patuxent. Later it will be taken to Pensa- 
cola. Last week at Washington National 
Airport, it made an average of six flights 
per day with Navy officers as pilot-passen- 
gers, The tour is being made at the 
invitation of the U. S. Navy. 

Fouga has not been asked to show the 
Magister to USAF, although USAF is 
familiar with it through the NATO 
evaluation. 

The aircraft on tour is an Air Force 
model. A version with tail hook and 
landing gear for carrier operations is being 
evaluated for the French navy. 
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Fouga CM-170 Magister Specifications 

(WITHOUT EXTERNAL STORES) 

Max. Level Flight Speed iSca Level) . . 423 mph. 

Best Cruise Speed ( 10.000 ft. ) 206 mph 

Mat. Range ;"'ith Reserve) 570 mi 

Max. Rate of Clrnih (Sea Level). 5.550 Ipm 

Service Ceiling (R/C 2011 Ipm.) 40.000 ft 

Takeoff ion (over 50 ft. Obstacle) 2.600 ft 

Lauding Run <5.500 lb.) 1.700 ft 

Span 57 ft 

Wing Area 186 sq. ft 

Aspect Ratio . 7.4 

Height >J ft 

Mat. Gross Weight 7.055 lb. 

Empty Weight 4,268 lb 

Static Thrust 

(2 Turbomcca Marbore II Centrifugal Flow Turbojets) 880 lb. each 


aileron is used during the recovery, the 
spin stops one turn later. It is not even 
necessary to center the rudders and 
the elevator. One pilot has made spin 
recoveries in the CM-170 using hard 
bottom rudder and keeping the stick all 
the way back. 

After recovering from the spin at 
about 5,000 meters. I dived to an indi- 
cated si>ced of about -100 knots. At 
Mach .8 there is a slight upfloat of the 
ailerons and a slight inversion of the 
elevators but both effects disappear at 
Mach .835. To decelerate I used the 
dive-brakes which arc pierced quarter- 
circular plates located in the wings. 
They extend smoothly and take effect 
quickly. There is some vibration but it 
causes no inconvenience to the pilot. 
On the prototype airplane the dive- 
brakes influence the controls but on 
later models a fence has been installed 
to prevent brake pressure from spilling 
onto the ailerons. This has almost elim- 
inated the undesirable effect, and a 
slight increase in the height of the fence 
should cause it to disappear completely. 
Butterfly Tail 

1 made one dive with minimum 
power and noted a slight vibration com- 
ing from the engine air inlets which arc 
on the surface of the fuselages This has 
since been fixed bv separating the air 
inlet from the fuselage. 

Diving speeds are limited to Mach 
.72 with and without the dive-brakes. 
With the engine at 21,000 rpm. and 
the dive-brakes out. the CM-170 comes 
down from 6,000 meters to 750 meters 
in one minute and a half, covering a 
distance of 13 kilometers over the 
ground. 

While diving I studied the controls. 
I noted good uniformity of control 


forces and observed no difficultv caused 
by the butterfly tail. The high aspect 
ratio fins form an angle of 1 1 0 degrees 
and provide excellent directional sta- 
bility. The action of the rudder is quite 
normal at all speeds, in all configura- 
tions, and in turbulence. A number 
of skids and unbalanced turns convinced 
me of this. The three-position trim tab 
control on the top of the stick is ef- 
fective and easy to use. 

In landing I made a wide and high 
approach so that I could study approach 
characteristics with several flap and dive 
brake configurations. I extended the 
landing gear at 1 30 knots and deceler- 
ated to 100 knots without flaps. The 
glide angle was very flat and 15 degrees 
of flap chd not affect it much. With 40 
degrees of flap, the plane assumed a 
good nose-down attitude. And precise 
approach. The landing is easy and nose- 
high and the efficiency of the wheel 
brakes allows a rapid stop. The usual 
run-out is about 250 meters. 

In company tests, the CM-170 has 
made one-engine takeoffs at normal 
gross weight and cruises on one engine 
at 5,000 meters. The engines can easily 
be started in flight. In ground tests at 
least 60 consecutive starts have been 
made on battery power only. 

Holding Finn of 
A. V. Roe Issues Stock 

Toronto— A. V. Roc Canada Ltd., 
Toronto, holding company for Avro 
Aircraft Ltd., Orenda Engines Ltd., 
Canadian Car & Foundrv Ltd., and 
Canadian Steel Improvement Ltd., is 
issuing stock for public sale for the first 

Wood Gundy & Co. Ltd., Toronto, 


internationally-known investment un- 
derwriters. are handling the issue of 
500.000 shares to sell at about S16 a 
share with estimated quarterly dividends 
of 20 cents a share. The issue will repre- 
sent a little more than 10% of the out- 
standing common stock of A. V. Roe 
Canada Ltd. 

For the fiscal year ending July 31, 
1956, A. V. Roe Canada had a net 
profit of SS.954.458 as compared with 
S9.719.538 in 1955. Operating income 
was S20.810.161 as compared with $24,- 
400,470 in 1955. 

There are 7,500,000 common shares 
authorized and 250.000 preferred 
shares, none of the preferred having 
been issued. There arc 4.237,500 com- 
mon shares issued. Total assets are 
shown at SlOl.331,009. 

Avro Aircraft Ltd. makes the CF-100 
twin-jet interceptor for the Royal Cana- 
dian Air Force and is now starting pro- 
duction on the CF-105 delta-wing su- 
personic interceptor of the RCAF. 

Orenda Engines Ltd. is making jet 
engines for the CF-100 and Sabre F-86 
and a new engine for the CF-105. 
Canadian Car & Foundry at Montreal 
and Fort William, Ont., makes railway 
ears, sub-assemblies for Grumman 
CS2F submarine cc l since rcraft 
for the Royal Canadian Navy, and hcavv 
industrial steel equipment. Canadian 
Steel Improvements Ltd., Toronto, 
makes titanium alloys for jet engines 
and other steel alloys. 


Vulcan Crashes on 
Instrument Approach 

London— Avro Vulcan bomber re- 
turning from 26.000 mile flight to Aus- 
tralia and New Zealand crashed during 
GCA approach at London Airport, kill- 
ing four crew- members. Air Marshal Sir 
Harry Broadhurst, commander of RAF' 
Bomber Command who was copilot, 
and Squadron Leader D. R. Howard, 
pilot, escaped with minor injuries in 
low level ejection before four-jet delta- 
wing bomber crashed and burst into 

The bomber struck a ploughed field 
several hundred yards short of runway 
in level attitude, ripping off the bogie 
under carriage. A spokesman for Avro 
said: "The pilot immediately turned 
his engines on to full power in an at- 
tempt to climb away but at this point, 
although he gained some height and 
went back into cloud, he recognized 
that the aircraft was out of control and 
within seconds gave the order to aban- 
don ship.” 

Broadhurst and Howard were the 
only crew members with ejection seats. 
Ejection was at an altitude estimated 
between 200 and 500 ft. 

Three Russian Tupolev jets which 
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Variety of Technical Fields 


These illustrations are symbolic of some of the scien- 
tific and engineering fields of endeavor which are 
essential ingredients in the broad range of technical 
programs that arc in progress at The Ramo- Wooldridge 
Corporation. Illustrated are: Information Theory. 
Systems Analysis, Communications, Nuclear Physics, 
Electronic Computers. Servomechanisms, Electromag- 
netic Propagation, Infrared, Aerodynamics, Micro- 
waves, Propulsion, and Thermodynamics. 

The requirement for technical competence in a wide 
variety of fields is a significant characteristic of systems 
engineering work. At R-W this requirement is particu- 
larly important because of our emphasis on the devel- 
opment of systems having a high content of scientific 
and engineering newness. 


Our current military contracts support a number of 
advanced programs in the fields of modern communi- 
cations, digital computing and data processing, fire 
control and navigation systems, instrumentation and 
test equipment. In the guided missile field, Ramo- 
Wooldridge has technical direction and systems 
engineering responsibility for the Air Force Intercon- 
tinental and Intermediate Range Ballistic Missiles. Our 
commercial contracts are in the fields of operations 
research, automation, and data processing. All of this 
work is strengthened by a supporting program of basic 
electronic and aeronautical research. 

Scientists and engineers whose training and experi- 
ence are in these or related fields are invited to explore 
the openings at The Ramo-Wooldridge Corporation. 


The Ramo-Wooldridge Corporation 
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were due at approximately same time 
with members of Bolshoi Ballet were di- 
verted to Mansion because of the bad 
weather. Vulcan was arriving from 
Aden at conclusion of its first overseas 
mission and was believed to have been 
earning secret documents from recent 

The Vulcan set several unofficial 
speed records during its Australia flight. 
The outward trip to Melbourne was 
made at an average flying speed above 
500 ntph. Although the Vulcan was not 
yet in RAF service, the first operational 
conversion unit was being formed. 

News Digest 


First helicopter equipped with new 
Lycoming XT-53 free-snaft turbine en- 
gine. Kaman Aircraft's Marine HOK-1, 
was rolled out last week. HOK-1 nor- 
mally uses a Pratt & Whitney R-1340 
piston engine. Copter was modified to 
accommodate XT-53. 

USAF awarded S5.5 million contract 
to Chino. Calif., division of Pacific 
Airmotive Corp. for C-47 overhaul. 
New agreement covers 293 C-47 type 
aircraft. 

Sales for Pacific Airmotive Corp. and 
subsidiary, Pacair Inc., for nine months 
ended Aug. 31. 1956 were S14.759.926, 
compared with adjusted sales of SI 4.- 
230,1 IS for same period in 1955. A net 
profit of S396.174 or S.91 a share was 
earned for the 9-month period. This 
compares with an adjusted net loss of 
$1 34.16S for same period in 1953. 

India signed agreement with Bristol 
Aero-Engines to manufacture under 
license full range of Orpheus turbojet 
engines, including Orpheus B of 4,520 
lb. and 4.S30 lb. thrusts. 

A SlO-million contract between Hy- 
ing Tiger Line and CurtissAVright 
Corp. provides for major overhaul of 
Wright EA-3 turbo compound engines 
to J>e used on FTL’s new fleet or ten 
Lockheed Super Constellation air 
freighters. New overhaul plant will be 
constructed by C-W in North Holly- 
wood. Calif., to handle project. Con- 
stellations will be delivered early next 


USAF placed a $2.5 million follow-on 
contract with Beech Aircraft for manu- 
facture of Beech MA-3 jet aircraft 
ground service units. Initial order was 
for $5.3 million. 

Three-place Bell Model 47H heli- 
copters are being used to give free 
rides to prospective home buyers from 



Sodium Reactor Experiment 

Atomic International, a division of North American Aviation, Inc., is building a nuclear 
power plant, the Sodium Reactor Experiment, as part of the Atomic Energy Commission's 
program to develop economical power from atomic energy. Heat from the reactor, in the 
background building, will be converted to electricity by generators being installed by the 
Southern California Edison Co. The plant, expected to be in full operation this winter, 
is located in the Santa Susana Mountains about 30 mi. northwest of Los Angeles. 


city of Cleveland to suburban real es- 
tate development. Stunt was arranged 
with Cleveland Air Taxi. Inc., the city's 
commercial helicopter charter service. 

President Kubitschcck of Brazil will 
receive two new Vickers Viscount 
770-Ds for official flights. Kubitschcck 
has been using Brazilian air force C-47s 
for domestic hops and Varig Airlines 
Supcr-C Constellations and Panair do 
Brazil Constellations for overseas flights. 

Lockheed's Model 1049H passenger 
cargo Super Constellation rolled off 
Burbank. Calif., assembly line with 
markings of Qantas Empire Airways. 
New series incorporates extra-large door 
and stronger flooring to facilitate cargo 
handling. Flyaway delivery to Australia 
is scheduled for Oct. 1 5. 

Boeing Airplane Co. has “firm con- 
tracts or letters of intent to purchase” 
on 134 707 jet Stratoliners. according 
to William M. Allen, president of the 
company. 

William E. Boeing, 74. founder of 
Boeing Airplane Co., died aboard his 
yacht in Puget Sound on Sept. 28. 
Boeing organized Pacific Aero Products 


Co. in 1916. He remained with the 
firm until 1934, five years after its 
name was changed to Boeing Airplane 
Co. He had no financial interest in the 
firm at the time of his death. 

“Atomiehron,” called the world's 
most accurate and stable frequency ref- 
erence, has gone into use at Rome Air 
Development Center's experimental 
Navarho (long-distance navigation) 
ground station. Produced by the Na- 
tional Corp., the Atomiehron makes use 
ot atomic resonance as a reference to 
hold its frequency accurate to one part 
in a billion. 

Naval industrial reserve ordnance 
plant at Mishawaka. Ind., operated by 
Bendix Aviation Corp. for production 
of Navy Talos guided missiles, will be 
expanded. Secretary of Defense Charles 
E. Wilson has approved use of S4,400,- 
000 which was in Navy's Fiscal 1957 
budget for the project. 

Air Force will award Lockheed Air- 
craft Corp.’s Georgia Division a fol- 
low-on contract for more than $100 
million worth of C-130 Hercules trans- 
ports. Number of aircraft was not dis- 
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AIR TRANSPORT 



BOEING 707 in simulated go-round at Scattle-Tacoma Intornalion d Airport with Acting Administrator James T. Pyle and other top 
Civil Aeronautics Administration officials aboard. Let-downs and missed approaches also were made under low-visibility conditions. 

Lag in Radar May Delay Airways Plan 


CAA team studies jet traffic control; Pyle says tech- 
nical problems hamper essential plan for airways 


By L. L. Doty 

Washington— Full implementation of 
the three-vear federal airways plan is 
essential to “unimpaired" jet transport 
flights, but at least one phase of the 
plan may delay complete operation of 


James T. Pyle 


the Civil Aeronautics Administration, 
was named deputy' administrator on 
Mar. 20 and appointed to his present 
position upon the death of Charles J. 
Lowcn (AAV Sept. 10, p. -II). 

A graduate of Groton School and 
Princeton University, he also has com- 
pleted courses in aviation mechanics, 
mctcorologv and air transportation and 
holds a commercial pilot's license. He 
has logged more than -1.000 hr. in single 
and inulti-cnginc aircraft. 

Pyle joined Pan American World Air- 
ways in 1935 and remained there until 
entering the Nary in 194-1. lie served 
in the Pacific theater as operations officer 
with Naval Air Transport Service. Fol- 
lowing World 'Var II. he was elected 
president of the Air Charter Co. of Den- 
ver and later became president of the 
Denver Air Terminal Corp. In 1953, he 
was named special assistant to the Assist- 
ant Secretary of the Navy for Air, a 
post he held until joining the CAA. 


the projected airways system beyond 
the 1939 target date. 

These were among the conclusions 
drawn from the first Civil Aeronautics 
Administration tests of jet transport 
operations under air-traffic-control con- 
ditions. The flight tests, conducted 
with the prototype Boeing 707 jet trans- 
port at Scattle-Tacoma Airport, gave 
acting CAA Administrator James Pvle 
and 17 of his aides their first opportu- 
nity to evaluate the three-year plan un- 
der actual operating conditions. 

Jet Age Musts 

Secondary radar is the phase of the 
program standing in the way of the 
scheduled implementation of the three- 
vear plan. Pyle admits that several engi- 
neering problems block implementation 
of secondary radar. However, he still 
believes the 707 tests reaffirm the air- 
ways program as it is now blueprinted 
and foresees no major air-traffic-control 
problems once jet transport operations 
reach a high density status. 

Specific conclusions reached by Pvlc 
and his group during the two day study: 

• Secondary' radar will be necessary to 
insure positive control of all liigh-alti- 
tude traffic. Pyle considers this indis- 
pensable to safe jet operations. 

• Clear-channel distance measuring 
equipment will be essential to precision 
approach and holding patterns. 

• Better communications coverage and 
pioccdurcs will be required. 


Pyle said the radar beacon program 
(secondary radar) is “almost in the trial 
stage" and added: 

"This is the only questionable item 
in the program.” 

Distance measuring capability, lie 
said, will be provided as a part of the 
Vortac common-navigation system (AW' 
Sept. 3, p. 41). 

'Slipped' Schedule 

The Air Navigation Development 
Board has admitted that the “radar 
beacon time schedule has slipped” and 
full-scale implementation of secondary 
radar by 1959 is “over-optimistic.” 

Only the New York area will have 
trial installations of secondary radar in 
operation by January 1957. Original 
plans called for service environment 
tests in five other locations by that date 
with four New York installations ready 
by September of this year. 

Under the present schedule, engineer- 
ing evaluation of the nine units will 
begin in early spring, and the opera- 
tional phase of the service environment 
tests will start next fall. 

The Air Navigation Development 
Board estimates that a minimum of two 
years will be required to complete im- 
plementation after operational trial of 
the units. 

Engineering Delays 

Engineering problems which have 
stalled the program arc: 

• Present stage of development of radar 
beacons may limit the number of radar 
stations in certain areas. The main 
problem lies in the fact that replies to 
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transports over piston engine aircraft in 
instrument landings and takeoffs. 

Stacking of jets, he said, will be held 
to altitudes of approximately 20,000 ft. 
This procedure will be followed for 
purely economic reasons. 

“Lack of economy,” he said, “is 
caused by the pull-up to the 20,000-ft. 
cruising altitudes from 2,000 ft. (the 
normal holding pattern) which results 
in an increase of fuel consumption of 
20% for each 5,000 ft. of ascent.” 
He said the ability of the plane to 
descend rapidly without passenger dis- 
comfort should permit controllers to 
feed it quickly into final approach from 
a high-altitude or off-set holding pat- 
tern at airports. 

Avoided Missed Approach 

Pyle emphasized that landings and 
takeoffs with the 707 under simulated 
IFR conditions demonstrated that jet 
transports can be handled in air traffic 
control in conventional fashion. During 
the tests, he said, the pilot deliberately 
entered the glide path to the right of 
the centerline but avoided a missed ap- 
proach by making an S-turn to correct 
the lateral error. 

This and other approach tests sug- 

S ted that the 707 will experience 
■er missed approaches than conven- 
tional aircraft. 

Pyle said the Boeing transport is 
controllable at 180 mph. (stalling speed 
is 1.16 mph.) so that it can conform 
to speed limits enforced in the high- 
densitv air traffic control zone in 
Washington. 

He said 707 test pilots have expressed 
a preference for standardization of run- 
way markers showing distances at vari- 
ous stages of the takeoff as a speed 

White Markings 

At the present time, regulations re- 
quire white stripped markings on the 
runway surface to indicate landing zones 
and distances. The Air Force and Navy, 
however, favor the use of vertical signs 
along the runway border and have been 
discussing a standard type of runway 
marker at Wright Field. Ohio, for the 
last three months. 

Pyle hopes to undertake similar ex- 
periments with the Douglas DC-S, Con- 
vair 880, Lockheed Electra, de Havfl- 
land Comet and other turbine-powered 
aircraft when they arc available. 

Meanwhile, the CAA expects delivery 
in December of five Convair 440s 
which were ordered from the Air Ma- 
teriel Command for further high-alti- 
tude test flights. At the present time, 
CAA’s inspection fleet consists of DC-3s 
and Beechcraft C-45s. 

High altitude tests in the 20,000- 
40,000 ft. altitudes will be conducted 
by the CAA with two B-57s obtained 
on loan from the Air Force. 


interrogation of one ground radar will 
be received by all others in the vicinity 
as interference pulses. In turn, air- 
borne transponders will be interrogated 
in congested areas bv several ground 
radars which may incapacitate the 
transponders. 

• De-fruiters that will permit a final 
evaluation of secondary radar will not 
be available for installation until mid- 
1957. 

Positive control of air space is essen- 
tial at high altitudes because of the high 
closure rate of the jet transports, Pyle 
said. He estimated that closure rates 
will fall within the 1,200 mph. range. 

Pyle also called for the end of the 
“middleman” in the en route airways 


communications system. He wants 
direct contact between air-route-traffic- 
control centers and pilots at any point 
at all times. The "area coverage con- 
cept,” he said, should be adopted so 
that the system can be expanded 
beyond the conventional airways pat- 
tern to allow a random type of naviga- 
tional flying. 

Jet Traffic Pattern 

He said the 707 flight tests "provided 
us with some positive information about 
traffic-control requirements” and “con- 
firmed the need for positive control of 
all high-altitude traffic." 

He added that he did not anticipate 
any need for granting prioritv to jet 


CONFERRING before takeoff (left to right): James Gannett, Boeing test pilot; Joseph Tip- 
pets. director, CAA Office of Air Navigation Facilities; David D. Thomas, director, CAA 
Office of Air Traffic Control, and James T. Pyle, acting CAA administrator. 


JAMES T. PYLE, acting administrator of the CAA, is in jump seat at left; David D. Thomas, 
director CAA Office of Air Traffic Control, is flying as co-pilot of the Boeing 707. 
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CAA, Airlines Protest CAB Penalty Plan 


Washington— A proposed Civil Aero- 
nautics Board ruling that would im- 
pose penalties on airlines for unrealistic 
scheduling of flights is meeting stiff 
resistance. Even the Civil Aeronautics 
Administration has made one of its 
rare appearances before a CAB oral 
argument to file its protest. 

Sole proponent of the proposal is 
the Air Line Pilots Assn., which has 
fought vigorously over two years for 
such a ruling. Clarence Sayen, ALPA 
president, took a firm stand against the 
airlines during the oral argument, ac- 
cusing them of publishing schedules "to 
attract passengers to a service they are 
unable to provide.” 

Essence of the proposed ruling re- 
quires that 75% of the scheduled trips 
actually flown by an air carrier each 
month must operate on-time. Viola- 
tions of the on-time requirement may 
result in a CAB order directing the 
airline to revise its schedules on a 
more realistic basis unless the airline 
can show that the delays were caused 
by conditions beyond its control. 

Why the CAB Ruling 

The proposed rule defines 011-time 
as an arrival no later than five minutes 
after posted scheduled arrival time of 
trips less than 1.000 miles and no 
later than 15 minutes on trips exceed- 
ing 1,000 miles. Cargo flights arc ex- 
cluded from the ruling. 

The proposal stemmed from charges 
that many airlines are publishing 
schedules which do not accurately re- 
flect quoted times of departure and 
arrival. It has condemned such prac- 
tice as delinquent service unfair to the 
traveling public. 'Hie Board also 
charged that unrealistic scheduling 
diminishes the value of airmail serv ice 
and hampers the Post Office in moving 

During the oral argument, Sayen 
cited several instances of what he 
called unrealistic scheduling, lie ac- 
cused Pan American World Airways 
of operating only three on-time flights 
from July 14 through Aug. 31 from 
the West Coast to Honolulu. 

He said that, because of action taken 
by ALPA. Trans- World Airlines re- 
vised its non-stop transcontinental 
flights upward by one hour and 14 
minutes after operating for one year 
without once meeting the schedule. 
Since then, he added, the trip (Flight 
19) was on-time three times during 
the month of July and once during the 
month of August. 

ALPA. however, refused to agree 
with CAB on the tolerance period for 
on-time flights and has suggested a 
tolerance of three minutes for all trips, 


regardless of distance rather than the 
proposed five and 15 minutes. 

The CAA was represented at the 
oral arguments by George Moore, chief 
of schedule operations of the Air 
Carrier Safety Division. Moore said 
CAA’s interest in the matter rested on 
the "remote possibility" that the pro- 
posed ruling might be detrimental to 

His principal concern, Moore said, 
was that pressure to meet the schedules 
might be exerted on ground and flight 
crews as a result of the rule, and cause 
an adverse effect on the quantity and 
quality of maintenance and flight 
operations. 

Airline Stand 

Pilots, he said, might cut comers, 
make straight-in approaches or attempt 
other short cuts in an effort to avoid 
any penalties. He said the ruling will 
give rise to controversy when airlines 
attempt to show that reasons for delays 
were beyond their control. 

On the latter point. United Airlines 
pointed out that the CAB, in ad- 
ministering the program, would be re- 
quired to check some 228.000 flight 
segments monthly, notify' airlines of 
violations and evaluate explanatory 
statements from the airlines. 

United also warned that the ruling 
would require monthly schedule 
changes that would break the tradi- 
tional semi-annual schedule changes to 
which passengers have become ac- 
customed. 

American estimated that the ruling 
would cost it an additional S8 million 
annually. A spokesman for the com- 
pany said 3,062 hr. and 41 min. 
would have been added to schedules 
during the month of April if the 75% 
ruling had been in effect at that time. 
11c added that American gets S455 per 
ramp hour from its present fleet and, 
therefore, if 3,062.41 hr. of flying 
time were eliminated, the airline would 
lose SI, 400,000 in revenues in one 
month or more than $16 million an- 

Why Delays 

Continental Airlines estimated that 
its operating expenses would be in- 
creased by SI, 593, 837 annually if the 
ruling were applied. And. it added, 
additional capital amounting to S930,- 
000 would be required. 

John Collins. TWA executive vice 
president, said a study of a scries of 
flights showed that only 49.6% of the 
trips were completed without en- 
countering some type of non-routine 
operations. Of this group, he said, 37% 
were sufficiently affected by storms or 


weather to demand some action in 
order to continue the flights. 

In general, the airlines, represented 
by the Air Transport Assn., argued that 
schedules are realistic and that the great 
majority of delays were beyond the 
control of the airlines. Air Transport 
Assn. President Stuart Tipton said, 
"Nobody is more interested in on-time 
performance than the airlines, because 
their welfare depends on the service 
they offer the public.” He added: 

"’Most delays would occur regardless 
of the scheduled time of flights and 
arc beyond the control of the airlines." 

Tipton said that most causes of 
delays resulted from weather, traffic 
congestion, late-mail delivery, late 
limousine arrivals and ramp congestion. 
Collins said his studies showed 12% 
of TWA’s flights were delayed by air- 
ways or air traffic control and .9% were 
affected by military restrictions. 

American included mechanical rea- 
sons, connecting passengers and the 
accommodation of stand-by passengers 
as major contributing causes of delays. 
The airline also emphasized that a 
delay of one flight creates a chain-reac- 
tion, causing a scries of late departures 
and arrivals, none of which can be 
attributed to unrealistic scheduling. 
Late Limousines 

A single daily flight from Kansas 
City to Chicago was used as an example 
during Braniff Airways' protest of the 
rule. 'Die airline said this particular 
flight was delayed eight times in one 
month because of late limousine ar- 
rivals. Under the proposed regulation, 
Braniff said, “We will be required to 
revise our entire schedule pattern the 
following month because one flight 
was delayed eight times." 

The Conference of Local Airlines 
charged that the ruling would seriously 
interfere with the quick-stop type of 
operation required of local service car- 
riers. It was pointed out that the long- 
est hop in the entire local service in- 
dustry was 346 mi. with an average 
of 7V mi. On a typical 462 mi.- 
flight, a conference spokesman said, 
there arc six takeoffs and six landings. 

On short flights, once a delay has 
occurred, there is no opportunity to 
make up time while the airplane is air- 
borne. the conference spokesman said. 

Helicopter Air Sendee, Los Angeles 
Airways and New York Airways filed 
protests on the basis that helicopter 
techniques arc not, and should not be, 
firmly established at this time. The 
group said they arc experimenting with 
various patterns of helicopter sendee 
and are not yet ready to cope with tire 
proposed rule. 
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Port of New York Authority and 
Air Transport Assn. Debate Movie 


By Glenn Garrison 

New York-A dispute between the 
Port of New York Authority and Air 
Transport Assn, over the public rela- 
tions value of ATA's new movie, “Mr. 
Withers Stops the Clock.” broke into 
the open last week as the Port Authority 
released letters critical of the film. 

ATA in reply defended the movie as 
an important industry tool and pointed 
out that PNYA had raised no objections 
during consultations with the film's 
producer while the script was in prepa- 

"Mr. Withers” dramatizes the para- 
lyzing effects upon a community when 
its airport is magically closed by a 
fantastic character who epitomizes re- 
sistance to progress. One of the reasons 
Mr. Withers dislikes the airport is be- 
cause of aircraft noise, a sensitive sub- 
ject in the New York area. 

Austin J. Tobin, executive director 
of PNYA. called the film “guilty of 
many critical public relations errors." 
He contended that it caricatured public 
officials in airport communities, and 
added that "since Newark Airport was 
the only United States airport that was 
closed, the film points a finger directlv 
at Mayor Leo Carlin of Newark.” To- 
bin said the Newark mayor would 
“hardly be flattered by the misrepre- 
sentation of his integrity, personality 
and appearance” (if identified with Mr. 
Withers in the film). 

In the Sept. 20 letter, which was 
addressed to Admiral C. E. Rosendahl 
of the National Air Transport Coordi- 
nating Committee, Tobin also wrote 
that “people who suffer from the noise 
of aircraft have a justifiable interest in 
seeing that everything possible is done 
to reduce, if not eliminate the noise 
problem. How. then, would they react 
to the incredible presumptiousness of 
‘Mr. Withers Stops the Clock’?” 

Tobin requested a meeting of 
NATCC’s executive board to discuss 
the film "if there is any intention on 
the part of AT A or NATCC to sponsor 
showings in the metropolitan area of 
New York or New Jersey.” He ex- 
pressed the view that showings of 
“this objectionable movie” could have 
"grievous and destructive effect on the 
public relations of all of the members 
of NATCC if exhibited in this area." 

NATCC is the industry group formed 
immediately after the crashes at Newark 
Airport and includes PNYA and ATA in 
its membership. 

In the second PNYA letter, dated 
Sept. 24 and addressed to Willis Player 
of ATA, Director of Aviation John R. 


Wiley said that “such an approach to 
the aircraft noise problem in this, the 

would in my opinion be disastrous." 

In a letter last week to Tobin, ATA 
President Stuart G. Tipton said "we 
cannot share your view” as to the 
movie's faults. He contended that the 
film emphasizes the "human values" 
of an airport as well as economic con 
siderations. 

A press showing of the film has been 
scheduled for Oct. 23 in New York, 
Tipton wrote Tobin, and the PNYA 
director is cordially invited to attend it. 

Replying to Wiley, ATA’s Player ex- 
pressed sorrow that “we've reached a 
point of public disagreement.” The 
movie, Player wrote, was "not dc- 


By Katherine Jolinsen 

Washington— This year’s political 
campaign lias developed into a million- 
dollar-plus business for the airlines. 

Air travel by candidates and speak- 
ers in the national campaign will bring 
in an estimated SI. 3 million-double 
the dollar-volume of the 1952 cam- 

S aign. This does not include press 
ights in the national campaign and 
air travel used in local campaigns, both 
of which add up to a sizable business. 

The dollar-volume of charter flights 
in 1952 was approximately S375.000. 
The outlook is that this "will rise to 
S750.000 in 1956. Airline spokesmen 
estimate that the charter business re- 
flects less than 30% of the national 
political business. Individually sched- 
uled flights account for more than 
50%. 

Robert Humphreys, campaign direc- 
tor of the Republican National Com- 
mittee. reports that about 95% of the 
travel booked bv Republican headquar- 
ters this year will be by air as compared 
with about 60% in 1932. 

The shift to air has changed cam- 
paign techniques. The shorter hop 
“whistle-stopping” by air— after the 
fashion of former President Truman’s 
1948 campaign by rail-will be the ex- 
ception rather than the rule. Experi- 
ments with this technique. Humphreys 
said, have been unsuccessful for the 
most part. Access roads to many air- 
ports are poor, parking facilities arc 
inadequate for large crowds, the weather 
cannot be counted on. 


velopcd in a vacuum” but was checked 
with airport officials and public rela- 

"I am sure you will forgive me for 
noting,” Player wrote, “that we have a 
special perplexity with respect to your 
present views.” The producer of "Mr. 
Withers," Player said, consulted with 
Port Authority representatives and re- 
ceived Port Authority cooperation dur- 
ing production of the film. At PNYA 
suggestion. Player said, the film’s title 
was changed from “The Day They 
Closed the Airport.” 

Meanwhile, NATCC’s Rosendahl 
Slid his organization's executive com- 
mittee had not met to discuss the film 
and "at the moment 1 do not know 
whether the chairman expects to call 
a meeting.” C. R. Smith, American 
Airlines president, is executive com- 
mittee chairman. 

NATCC would have no further 
comment, the admiral said, pending re- 
sults of such a meeting “if it is called.” 


Tire first political campaign tour via 
air was in the 1936 Roosevclt-Landon 
contest. John D. M. Hamilton. Re- 
publican national chairman at the time, 
chartered a DC-2 for hops through 16 
western states. O11 this tour, the 
DC-2, then one of the largest aircraft 
flying, was the attraction that drew the 
crowds and the publicitv. 

lire Republican National Commit- 
tee now has seven chartered aircraft- 
including the President's Columbine 
—flying in the campaign. Regular 
charter charges are being paid to the 
government by the committee for the 
political flights of the "Columbine.” 

The bulk of political business in 
this campaign, as in 1952, is going 
to American Airlines and United Air 
Lines. American estimates that its 
dollar-volume of charter business from 
the two National Committees thus 
far at S70.000 as compared with a total 
of S9 5.000 for the entire 1932 cam- 
paign. United reports its political 
charter business so far at $50,000. 

Delta Opposes CAB's 
C&S Mail Decision 

Washington-Dclta Air Lines has at- 
tacked a decision by the Civil Aeronau- 
tics Board to reopen the Chicago & 
Southern international mail rate and 
has asked the Board to reconsider its 

The CAB reopened C&S interna- 
tional mail rates for the period between 
Dec. 16, 1950, and July 31, 1952, early 


Air-Minded Political Campaigns 
Will Bring Carriers $1.5 Million 
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POWER FOR THE WORLD’S AIRLINES 


Eight types of 
gas turbine powered 
airliners on order 
by world airlines are 
being offered with 

ROLLS-ROYCE 

GAS TURBINES 


AVON ( 
CONWAY j 
DART ( 
TYNE { 


THE DE HAVILLAND COMET 
SE 210 CARAVELLE 

BOEING 7°7 
DOUGLAS DC-8 

VICKERS VISCOUNT 
FAIRCHILD FRIENDSHIP 

VICKERS VANGUARD 
LOCKHEED ELECTRA 


Rolls-Royce gas turbines have already jlown more than 1 , 250,000 hours 
on scheduled airline service 


ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 


last month (AW' Sept. 17, p. 45). 

Delta denied receiving any “wind- 
fall" from the rate, which applied to 
C&S before Delta absorbed the airline. 
The airline also contended that the 
rate has never been challenged and 
pointed out that the rate has been 
considered closed and final for over five 

Noting that the importance of the 
case to Delta cannot be overemphasized, 
the airline’s petition said the Dclta- 
C&S merger was subject to “the sole 
contingency that Delta might be re- 
quired to refund mail revenues repre- 
senting allegedly excess domestic profits 
ranging between zero and S6 54.000.” 

“There is no gainsaying the fact that 
the Delta-C&S merger never would 
have been consummated had Delta 
known that this second contingency ex- 
isted— at least without provision afford- 
ing Delta reasonable protection." the 
carrier’s petition said in comment on 
the possibility that the CAB may try to 
recapture more than SI million. 

Delta argued that the CAB does not 
have the legal power to make a retro- 
active adjustment of the C&S interna- 
tional mail rate for the period after 
Dee. 16. 1950 on the basis of actual 
operating results. 

Arguing against all the Board's find- 
ings. Delta said that, assuming the CAB 
had the power to review the rate, it is 
not required by law to reopen the rate. 
Delta also said the CAB erred in re- 
opening the rate at all. but that, if the 
rate must be reopened, it should only 
be reopened for the period Dec. 16, 
1950. to Sept. 30. 1951. 

Two Carriers Offer 
Air-Sea Tours 

Trans W'orld Airlines and American 
Export Lines beginning Oct. 15 will 
offer the first combination air-sea pack- 
age tours, according to a joint announce- 
ment last week by the airline and the 
steamship company. 

Under the unique plan, transatlantic 
travelers may choose from 12 tours with 
costs starting at S698 for a two-week 
tour of Europe. A week at sea. a week 
in Europe, and an overnight return 
flight from Paris to New York are in- 
cluded in this basic all-expense pack- 

The other tours will range up to 
$1,398 for a five-weeks trip. 

TYVA and AEL offices in the U. S. 
and Canada and travel agents serving 
the two carriers will sell tickets and 
make reservations for the tours in single 
transactions. The air-sea cruises will 
also be offered through TWA’s time 
payment plan. 

Warren Lee Pierson, TWA chair- 
man, predicted that the joint program 
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will reach additional thousands of short- 
time vacationers who wish to enjoy the 
"unique luxury of ship travel with the 
speed and comfort of air travel." AEL 
President John E. Slater said the plan 
will introduce a "bright new era in 
transatlantic transportation” and reach 

Interline agreements between air- 
lines and ship companies have existed 
for exchange of tickets, but the TWA- 
AEL plan is the first arrangement by 
which such carriers have coordinated 
their facilities to offer inclusive tours 
to Europe the announcement said. 

International Aviation 
Agreements Approved 

New International Civil Aviation 
Organization joint support agreements 
have been made to cover financing, 
manning and operation of air traffic, 
meteorological, and telecommunication 
services and radio navigation aids in 
Iceland, Greenland and the Faeroe Is- 
lands. 

The agreements were approved at a 
recent 14-nation conference at Geneva 
called by the council of ICAO. 

The conference decided that joint 
financing should be handled by agree- 
ments between flic interested states and 
the council, rather than by relying on 
bilateral agreements between the coun- 
cil and the governments of Denmark 
and Iceland. 

The new agreements become effec- 
tive Jan. 1. 

Total cost of the services for one 
year is not to exceed Sl.076,562 for 
Iceland and Sl.234.525 for the Danish 
locations. The contracting govern- 


Brilannias for Northeast 


Northeast Airlines was expected to 



order was reportedly scheduled to begin 
ill the fall of 1957 in time for North- 
east to use the British transports during 
the heavy winter season in Florida. 

ondicti'ci 'route on Nov. 27 with five 
Convair 240 flights a day between 


ments will share 95% of the costs pro- 
portioned by aeronautical benefits de- 
rived. with Denmark and Iceland pay- 
ing 5% for indirect benefits received. 
Aeronautical benefits are based on num- 
ber of civil aircraft crossings between 
North America and Europe. 

The conference also recommended a 
special council meeting later this year 
to consider provision of VHF forward 
scatter system speech circuits to link 
the principal air traffic control centers 
of the North Atlantic region. 

Swissair Orders Third 
DC-8 for 1961 Delivery 

Swissair has ordered a third DC-8 jet 
transport. Costing about S6 million 
without spares, the plane is scheduled 
for 1961 delivery. Swissair's two pre- 
viously ordered DC-Ss arc due for 1960 
delivery. 

All three of the Swissair jets will be 
powered bv Pratt & Whitney JT4 (J75) 
engines. 


PanAm Subsidy 

Washington - Civil Aeronautics 
Board last week cut off Pan American 
World Airways’ subsidy and put the 
international airline entirely on a serv- 

The CAB reopened Pan American's 
system mail rates, which had been ef- 
fective since Jan. 1, 1955, and ordered 
the airline to show cause why its mail 
pay should not be temporarily set at 
the service mail rates that are now in 
effect. 

The Board said Pan American’s sys- 
tem mail rates were set on the basis 
of forecast revenues, expenses and in- 
vestment. and that these forecasts are 
approximately one year old. In view 
of the airline’s profit record during the 
past year, the Board is opening the 
rates to find out whether they have 
become excessive. 

The CAB said it has reviewed Pan 
American’s latest reports "in light of 


Cut Off by CAB 

the Board's continuing responsibility to 

to guard against tficir becoming unfair 
and unreasonable and the obligation to 
institute proceedings looking toward 
decrease of such rates if they should 
become excessive.” 

Reviewing Pan American’s progress 
over the past year, the CAB observed 
that first-class fare increases became 
effective April 1, 1956, and that off- 
season discounts were eliminated on 
Oct. 1. 1956. 

The Board said neither of these fac- 
tors was considered in setting Pan 
American’s mail rates. 

In the period ending June 30, 1956, 
Pan American had a return of 7.59% 
without capital gains, and a return of 
9.6% including capital gains. The 
Board also noted that the airline is cur- 
rently experiencing substantial growth 
in traffic and revenues. 




Now available for the first time to DC-3 owners is a com- 
pletely integrated modification Kit that “maximizes" the 
airplane's performance. 

It is guaranteed to add 20 m.p.h. to the cruising speed 
of your DC-3! 

The complete "AIRESEARCH MAXIMIZER" kit weighs 
only 60 pounds, is easily installed and is C.A.A. approved. 
It increases cooling efficiency and engine reliability, 
reduces maintenance requirements and greatly lessens 
buffeting and vibration. 

Get all the details on how you can modernize the per- 
formance of your DC-3 without engine change. Send for 
our free brochure. 


ation fli Research Aviation Service Division 
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Los Angeles International Airport, Los Angeles 45, California 
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CAB Investigates Hughes-Northeast Link 


Bv Craig Lewis 

Washington— Civil Aeronautics Board 
has ordered an investigation of the re- 
lationship between Howard Hughes and 
Northeast Airlines to determine whether 
Hughes has established common con- 
trol of Northeast and Trans World Air- 

The investigation is the latest in a 
series of by-products of the important 
New York-Florida Route Case. Several 
investigations already are under wav of 
a CAB leak which' is blamed for' ab- 
normal activity in Northeast stock the 
day after the Board made its secret de- 
cision to give the airline a new route 
(AW Aug. 20, p. 38). 

Atlas Stock 

The Hughes investigation will look 
into the relationship between Hughes, 
Atlas Corp. and Northeast Airlines to 
determine whether Hughes, who owns 
11% of the Atlas stock, controls North- 
east through Atlas. Atlas owns 50% of 
Northeasts stock. 

The investigation order was issued at 
the same time that the CAB issued its 
formal decision and order in the New 
York-Florida Case. The decision con- 
firms the Board's earlier announcement 
that Northeast would get a New York- 
Mianii route and sets an effective date 
of Nov. 27 for the new service. 

The New York-Florida decision sub- 
stantially rearranges the competitive 
pattern on East Coast airline routes. 
Northeast will offer new competition 
for Eastern Air Lines and National Air- 
lines on the long north-south routes: 
Northeast, Eastern and National will 
offer new competitive turnaround serv- 
ices to American Airlines in the Wash- 
ington-New York-Boston markets. 

Tire investigation of Hughes-North- 
east ties grew out of the New York- 
Florida Case, mile the case was in 
progress. Eastern and National com- 
plained that Hughes, who controls 
TWA. had acquired holdings in Atlas 
through which he could exercise control 
of Northeast. 

RKO Merger 

Hughes obtained his Atlas stock 
when he merged the corporate shell of 
RKO Pictures Corp. with Atlas. In ex- 
change for his RKO stock. Hughes re- 
ceived approximately 11% of Atlas' 
common stock. 

Now the Board will investigate to 
determine whether the Hughcs-Atlas- 
TWA-Northeast relationship is subject 
to provisions of the Civil Aeronautics 
Act and whether Hughes should have 
asked the Board for the same type of 
approval he obtained for his acquisition 


of control of TWA in a 1944 CAB 

In the Florida Case. Northeast denied 
that Hughes controls Atlas and said 
Hughes docs not intend to exercise the 
voting rights of his Atlas stock. In its 
decision, the CAB said the control 

a ucstion warrants close scrutiny, but 
lat it is not the type of violation that 
should bar Northeast from getting its 

Efforts to find out who leaked the 
CAB decision before it was announced 
are continuing, with the Board, the 
Securities and Exchange Commission 
and the Department of Justice all work- 
ing on the case. The Senate Permanent 
Investigating Subcommittee staff is pre- 
paring its own investigation of the leak. 

The Board was sharply divided on 
the issue of choosing a new carrier for 
the New York-Miami route, although 
the vote was unanimous on other route 
awards to Eastern. National. Capital, 
Delta, United and TWA. Chairman 
James R. Durfcc, Vice Chairman 
Joseph P. Adams and Member G. 
Joseph Minctti formed the majority 
favoring Northeast for the route. Mem- 
bers Hannar D. Denny and Chan 
Gurney voted for Delta, which also was 
the examiner's choice. 

Why Northeast Was Chosen 
The majority based its decision to a 
great degree upon the fact that North- 
east is the only trunk airline still need- 
ing subsidy. Another important factor 
in the decision was the fact that the 
New York-Florida Case was probably 
the last chance the CAB would have 
to strengthen Northeast’s position. The 
decision said in part: 

“Extension of Northeast to Florida 
will, in our judgment, eliminate the 
carrier's current subside need of more 
than SI. 5 million annually and at the 
same time enhance the carrier’s ability 
to provide needed short-haul services 
within the New England regional area 

Pointing out that Northeast has re- 
ceived less in the way of strengthening 
route awards than any of the other 
trunklines, the Board added that other 
regional carriers have reached self- 
sufficiency largely because of the CAB 
policy of authorizing them to expand 
into long-haul, high-density markets. 

The majority's opinion observed 
that “this case provides the last oppor- 
tunity to accord similar treatment for 
Northeast.” 

Another factor in the choice of 
Northeast was the Board's judgment 
that the New England carrier would 
divert less revenue from Eastern and 
National than would Delta, Capital or 


Pan American, the other leading appli- 
cants for the route. 

CAB Member Denny filed a long 
and detailed dissent in favor of Delta 
over Northeast. Gurney concurred with 
a short dissent of his own. 

Denny called the new' route award 
“a tail-wagging-thc-dog extension which 
bears no logical relation to Northeast’s 
present route system.” He said the New 
York-Florida market needs a third car- 
rier “equipped and fully qualified to 
provide a truly effective competitive 
sen-ice.” and that Northeast fails to 
meet the test. 

Denny's Dissent 

The dissent said that the attention 
and energies of Northeast management 
will be split between the new long-haul 
market and the old New' England mar- 
ket so that the quality of both opera- 
tions will suffer. It also said the airline’s 
past operational experience does not 
qualify it for the competition it will 

Denny disputed the majority con- 
tention that the aw'ard comes under the 
recent policy of strengthening smaller 

He said he does not "interpret the 
recent area cases standing for any such 
proposition that route awards should 
always go in favor of the smaller carriers 
rather than the medium-size or larger 

The area cases involved arc the New 
York-Chicago. Denver Service and 
Southwest-Northeast Sen-ices Cases, all 
decided within the past year. In these 
cases, the CAB generally favored the 
smaller carrier in handing out new 

Small Carrier Policy 

The Board consistently stated that its 
purpose was to strengthen the smaller 
carriers and to close the size gap be- 
tween them and the Big Four. 

In his dissent, Denny said that the 
logical way to improve Northeast’s po- 
sition would be to reclassify the airline 
as a local-service carrier and recognize 
that subsidy would be needed until load 
factors increase, local routes are im- 
proved and a more efficient short-haul 
aircraft is developed. 

Another sound approach. Denny said, 
would be a merger with another regional 
or local-sen-ice carrier. He said either 
of the two solutions would solve North- 
east's problems more effectively than 
the Florida route extension. 

Gumey also maintained that the CAB 
investigation of the relationship between 
Hughes, Atlas and Northeast should be 
completed "before and not after the 
award of this route to Northeast.” 
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Untransistorized Digital Differential Analyzer? 


The abacus has qualities much sought after in today’s 
electronic computers: ease and reliability of operation, 
low investment, and minimal maintenance. These are 


qualities found in the unique electronic digital compula- 
tion equipment created by Litton Industries. The military 


LITTON INDUSTRIES bevekly .. ills, cal. foknIa 

Plants and Laboratories in California, Maryland, Indiana and New York 


Shortlines 


► Air France traffic rose 24% to 991.- 
29S passengers in the first half of the 
year. System load factor for the period 
was 71%: passenger-miles flown were 
up 19% over the same period of 1955. 

► American Airlines supplied in-flight 
passengers with World Series scores 
again this year. It will provide scores on 
major football games this fall. 

► Cubana has ordered a third Supcr-G 
Constellation to handle traffic increases 
on the Cuban carrier’s New York- 
Ilavana route. The transport will be 
delivered next summer and will be oper- 
ated in an 86-scat, mixed-class configur- 


► International Civil Aviation Organiza- 
tion members have approved new agree- 
ments for financing and operation of 
weather and navigation facilities in 
Greenland, the Faeroe Islands and Icc- 

► Los Angeles Airways’ report for the 
first half of 1956 shows operating 
revenues of 5164,776, and total income 
—including Subsidy— of S 5 19, 3 57. The 
helicopter air line had a net loss of 
526,964 for the six-month period, but 
this is subject to adjustment as soon as 
the carrier's current mail rate ease is 
decided. 

► Pacific Northern Airlines' operating 
revenues totaled 54,461,339 in the first 
six months of the year. Net income for 
the period was 5487,788. including 
5375,597 in mail pay received for pre- 
vious periods under terms of a CAB 

► Pan American World Airways has 
completed a 5310.000 construction 
project at San Juan's new Isla Verde 
Airport. Pan American built a new 
nose hangar and paved a maintenance 
area with six aircraft sendee positions. 

► Swissair has ordered a third DC-8 for 
delivery in 1961 at a cost of S6 million 
without spares. . . . Swissair is offering 
21-dav tours to Yugoslavia in coopera- 
tion with American Express. 

► Trans World Airlines has installed a 
television bulletin board at its Kansas 
City airport ticket counter to give 
passengers the latest information on 
arrivals and departures. 

► Work is expected to be completed 
late this month on $400,000 one-story 
brick air terminal building at Natrona 
County Airport at Caspar, Wyo. 


AIRLINE OBSERVER 

► Israel's last-minute approval of the 1 5-day transatlantic excursion fares was 
made with reservations. The government has asked for a time limit extension 
on the new rates, which went into effect on Oct. 1, from 15 to 17 days but 
would prefer 21 days to allow visitors more time in Israel. Israel also 
wants a fare reduction on the Isracl-Europe portion of a passenger's ticket 
"to correspond with the reduction on the transatlantic portion.” Present 
reduction affects only the U. S.-Europe segment of the ticket. 

► Netherlands government committee has turned thumbs down on a 
proposed subsidized helicopter service as too costly. The committee con- 
cluded that— for the present, at least-regular helicopter service cannot be 
operated without serious losses. 

► Air traffic controllers arc not happy with recent revision of grade standards 
authorized by the Civil Service Commission (AW Oct. 1, p. 41). They 
contend that the pay increases are so limited the pay adjustments will not 
halt the flow of controllers to private industry. 

► Northeast Airlines plans to increase its personnel roster by 1,300 to handle 
the recently-acquired New York-Florida route. For the first time in the 
airline’s history, no employe termination papers will be issued as the peak 
New England summer traffic season slackens. 

► Real-Aerovias, the Brazilian airline, has purchased Nacional, another 
Brazilian carrier, and now claims to be one of the 10 largest airlines in the 
world. With Nacional's fleet. Real has 110 aircraft, including 87 DC-3s, 
10 Noorduvn C-64s, 10 Convair 340s and three DC-4s. Carrier extended 
its service from Buenos Aires, Rio de Janeiro and Miami to Chicago Oct. 5. 

► Scheduled airlines operating in New York State have agreed to hire 
Negroes in all job categories, including flight operations. The airlines 
reaffirmed their policy of non-discrimination in considering applications for 
employment and stated judgment of personnel will be based on merit with- 
out regard to race, creed or color. 

► Vickers is counting on two large underbelly freight holds of the Vanguard 
as a prime selling point to airlines wrestling with load peaking problems. 
These two cargo holds can carry full 21,00u-lb. payload of the Vanguard 
without disrupting passenger cabin seating arrangements. Vickers is pro- 
moting the philosophy of using the Vanguard as a high density passenger 
carrier during peak daytime schedules ana then operating it primarily as a 
freighter during the night when passenger traffic is light. 

►Transport manufacturers expect a temporary lull in airline equipment 
buying until the impact of the Convair 880 and other medium-range jets 
is evaluated against Lockheed Electra and Vickers Vanguard turboprop de- 
signs. Watch for key airlines to make their decision by next spring. 

► New air freight service between Europe and Red China has been opened 
by Aeroflot agreement with Finnair. Through freight shipments will be 
carried from European points to Moscow by Finnair; from Moscow to 
Chinese and Siberian destinations by Aeroflot. Single shipments arc 
limited to 60 lb. weight, and cubage will be dictated by the small loading 
doors of Aeroflot transports. 

► Officials of Czechoslovakia's national airline have expressed interest 
in visiting Vickers Viscount production line at Hum, Czechs say 
they are interested in the possibility of using Viscount replacements for 
their current Ilyushin 12 fleet. The Tupelov 104 jet transport that already 
has visited Prague on proving flights is too large for their route structure. 

► Civil Aeronautics Administration is negotiating with Navy for Sikorsky 
S-58 helicopter equipped with automatic stabilizer gear and other equip- 
ment for instrument flight. The CAA hopes to use the aircraft in a planned 
study of navigational and air traffic control problems in inter-city heli- 
copter operations. 
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U.S. payrolls are larger because of American travel abroad 
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Over 70% of the people going overseas 
this year will go by air. The dollars 
these tourists leave in foreign countries 
are the best friends world trade ever had. 


Hundreds of thousands of working people in the United 
States are busier because of U. S. export trade. Last 
year, these exports reached the fourteen billion dollar 
mark. 

Where did foreign countries get the dollars to pay 
for our exports? Over a billion were tourist dollars and 
the greatest single source of dollars for many, many 
countries. 

The potential for even greater tourist expenditures 
is very large indeed. Slightly more than one percent of 
all Americans — only 1,700,000 — will go overseas this 
year . . . though 40,000,000 are actually in a financial posi- 
tion to do so. The rest may think about it, read about it, 
dream about it. 

But one day the 40,000,000 Americans will all go. 
That's the goal to which the airlines of the world are 
dedicated. 

The postwar surge of travel abroad has consistently 
been paced by the development of international avia- 
tion. High-speed, long-range, large-capacity airliners 
have been one element of this developmental process. 
Another has been the low-cost, international tourist- 
fare services pioneered by Pan American . . . and now 
available all the way round the world, and on all the 
major airlines of the world. 

So, as foreign vacations continue to become more and 
more a reality for millions of Americans — even those 
with no more than 2 weeks off from work a year — so 
will the whole world become a larger and larger market 
for U. S. exports. 


The first responsibility of an airline 
is to be a usetul citizen. 


PAN AMERICAN WORLD AIRWAYS 


WORLD'S MOST EXPERIENCED AIRLINE 



GETTING 
THINGS DONE 

These days it goes without saying that an aircraft plant must be 
well equipped to stay in business. The competitive nature of 
the industry as well as the complexity of the finished product make 
first-rate plant facilities an essential factor in its success. 

Where companies do differ is in the way their equipment is used — 
how they get on with the job — the planning and thinking 
they do before the wheels are turned. 

At Canadair such thinking is reflected in rigid cost control, 
production planning, schedule controlling, engineering imagination, 
standards set for close tolerance work and, of course, the broad 
band of supervision which, from top to bottom of the 
organization, “gets things done”. 

Perhaps that is why, aside from having the latest production 
equipment, we can handle simultaneously such a diversity of 
contracts . . . Sabre jet fighters, airliners, jet training planes, guided 
missiles, nuclear research and the largest aircraft ever to be 
manufactured in Canada — the Canadair CL-28 
maritime reconnaissance aircraft. 


& CANADAIR 

\$»J LIMITED, MONTREAL, CANADA 


A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.— Washington, D.C. 
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Panair’s PBY’s Haul Snakes, Mail, People 


Rio de Janeiro— While most of the 
world’s airlines are looking forward to 
the speed of jet propelled transport, one 
airline in Brazil is planning to stick with 
an old U. S. Navy workhorse— the PBY 
Catalina— as being best suited for at 
least one phase of its operations. Panair 
do Brazil (4S% owned by Pan Ameri- 
can World Airways) uses the old Navy 
World War II amphibian for its routes 
along the Amazon River and tributaries, 
and plans to keep on using it for some- 

The route runs from an operational 
base at Belem on the southern lip of 
the Amazon mouth, upriver to the 
bustling jungle metropolis of Manaus. 
It fans out from Manaus, stretching out 
into five Amazon tributaries to points 
in Peru, Colombia, Venezuela and the 
Bolivian border. 

Rugged Workout 

Panair gives its four Catalinas a 
rugged workout for this Amazon service 
of more than 5,000 unduplicatcd route 
miles. 

Last year the Catalinas lugged 
17.139 passengers. 455 (metric) tons of 
cargo and 35 tons of mail up and down 
the jungle rivers with more than 90% 
of all landings being made on water. 

This year the Amazon service will 
have to be expanded, says Panair's 
traffic department. Trade along the 
Amazon is booming. One of Panair’s 
best customers is Pctrobras (national 
oil monopoly) which is demanding 
several special flights a week for its 
drilling and exploration crews. Pctro- 
bras is increasing its Amazon explora- 
tion (to the cast of Manaus) in a 
desperate attempt to put Brazil on a 


producing oil basis (the country now 
imports 9S% of its oil). To keep up 
with the Amazon traffic. Panair plans 
to buy two more Catalinas. put in more 
crews and ground radio aids. 

As it is. Panair's Catalinas have been 
modified for Amazon use. The plane's 
original pug nose (for a machine gun 
mount) was chopped off and given a 
beauty treatment. Pilots complained 
that the original nose made good vision 
difficult. Amazon pilots have to rely 
most of the time on close visual con- 
tact to follow the river as you would a 
road. To remedy this, engineers curved 
the top part of the bow down and 
away from the flight deck windows. The 
undersection of the bow also was re- 
modeled to look like the flying-V shape 


of a speedboat hull. Tin’s made for 
smoother, easier landings. 

Searing Heat 

The body of the plane was painted 
white on top to reflect the searing 
equatorial heat of the Amazon Valley. 
The inside was divided into three sec- 
tions. Forward and rear compartments 
take cargo while the center is fitted out 
with heat-insulated plastic for passen- 
gers. An extra hydraulic pump was in- 
stalled to give emergency power for 
landing gears in case an engine failed. 
Previously, the Catalina had to rclv on 
hydraulic power supplied only when the 
engines were running. 

Panair mechanics tell vou that the 
only real bug in the Catalina they can 
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IOOO + mph Crvsaifer 
qualifies aboard ship! 


's Defense Team. 


• you on Vought's creative 


SPECIAL: WITH THE USS FORRESTAL Designed and built by Chance Vought, an-hour-plus 
AT SEA. Aviation history was made the Crusader met all of the Navy's strin- strength of A 
aboard this new attack carrier when the gentshipboardoperatingrequirementslike scientists and 
flashing Chance Vought F8U-1 Crusader a champion. This blazing new air superi- | cng j ng p | ace 
successfully completed its shipboard ority fighter so 
qualification trials. < 

The trials, held off the Atlantic Coast, 
marked the first time that an aircraft 

capable of level flight speeds in excess of 

1 ,000 miles an hour had ever operated AIRCRAFT 
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complain about is the fabric used to 
cover the ailerons and moving tail as- 
sembly parts. The fabric, no matter 
what you paint it with, rots in the 
humid Amazon heat after about six 
months. Mechanics also complain about 
having to change an engine upriver. The 
new engine has to be flown up in pieces 
and reassembled, usually on a sand 
beach with the plane partly hauled out 
of the water. The heat and the bugs 
make this intricate reassembly job al- 
most unbearable. But pilots and en- 
gineers say the Catalina's Pratt- Whitney 
engines work amazingly well in blister- 
ing heat and rugged takeoff conditions 
which are standard daily operations 
hazards for Panair’s sun-burnt, bug- 
bitten crews on the Servico das 
Amazonas. 

Although few people outside of 
Brazil know about this Servico das 
Amazonas, it is not new. The Amazon 
route was started in 1933 with Sikorsky 
S-38 equipment and Consolidated 
"Commodores.” In 1935 the original 
route from Belem to Manaus was ex- 
panded and the new sendee called for 
the “fast” Fairchild amphibian. Then 
the Sikorsky S-43 equipment took over 
the route until 1947. In 1947 the war 
surplus Catalinas were purchased, re- 
modeled and put into sendee. They have 
been on rugged duty ever since with few 
equipment failures. 

Routes Stretched 

After the Catalinas were put in serv- 

Cucui (border of Venezuela), Iquitos 
(Peru), Leticia (Columbia), Cruzeiro 
do Sul and Rio Branco (Bolivian 
border) and Porto Velho in the newly 
named jungle territory of Rondonia. 
Many of the stops along the fan-like 
coverage of the Amazon Basin are 
radio stops with nothing more to offer 
a visitor than a few Caboclo (mixed 
white and indian people) huts and some 
canoes. 

Panair says it is going to make a pro- 
motion push for tourists on the Amazon 
run by offering special tours in con- 


junction with PanAm flights through 
Belem. The Catalinas are fitted out to 
take 16 passengers and five crew (pilot, 
co-pilot, radio man, mechanic and 
steward). Meals are served on board 
and at some of the jungle stops. A 
tourist will be able to fly from Belem 
(after connecting from the U. S. by a 
PanAm DC-6B) on a Catalina upriver 
to Manaus. At Manaus the visitor can 
arrange for other trips along the 
Amazon line. Afterwards, Panair 
arranges to put the tourist on board its 
newly opened Constellation flight 
across the jungle from Manaus to Rio. 
Crewmen say the only really good hotels 
on the service are at Belem, Manaus and 
Iquitos. The hotel at Manaus, the 
famous Amazonas, offers air-condition- 
ing and ultra modem bedroom-living 
room suites. 

Weekly Service 

Except for the Belem-Manaus and 
the Manaus-Porto Velho flights (three 
a week), Panair usually runs weekly 
service. Overnight stops are made in 
the end-of-the-line cities. 

Panair follows the jungle flight cus- 
tom of never flying at night. The 
schedules for at least six months out 
of the year are met fairly well. But for 
the Amazon winter, the rainy season, 
schedules are a touch and go affair. 
From January through March, pilots 
find flying conditions almost impossible. 
Quite often the pilots have to skim the 
Catalinas over the rivers at 200 to 300 
ft. just to see where they are going. 
At that altitude all the rivers and the 
branches look alike unless you know 
your way. One time a pilot took his 
Catalina around an island in the middle 
of the Amazon for nearly an hour be- 
fore he realized he was flying around in 

The Amazon in some parts rises and 
falls 40 ft. with floods. Airplane pilots 
also have to be river boat pilots. “When 
we see a big log coming our way we 
just pour on full throttle and jump over 
it,” one of the senior pilots said. All 
landing areas are marked by buoys 
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Now from Clary! 

■A- ne-w Icinca. of solenoid, valve 
for guided missiles 


America’s smallest, lightest, most reliable solenoid valve. 


Controls air, helium, nitrogen, LOX or corrosive liquids. 


Below, standard W valve with 
Bendix connector 10-6S212-SP. 



Zero leakage. Internal vent to 
atmosphere through controlled 
outlet prevents drawing mois- 
ture-laden or contaminated air 
into cavity of moving parts. 
Hermetically -sealed coil assures 
trouble-proof operation. Sole- 
noid may be rotated on valve 
body to place electrical connec- 
tor in most desirable location. 
This same Clary valve can be 
used for'' normally open"or“nor- 
mally closed" service by simple 
mechanical rearrangement of 
the solenoid. 


valves, telemetering transducers - now enable us to bring 
you solenoid valves built with the same precision. Our 
extensive inspection and quality control guarantee the 
maximum reliability required of missile components. 


and are well away from currents and 
sand bars. Nevertheless, occasional 
landings have to be made in bad 
weather in unmarked areas. Quite often 
when it's really hot. there is little wind 
and the plane is heavily loaded, pilots 
have to run the Catalinas for nearly 
two miles before they can pry them off 
the water. 

Calloused Hands 

"You can always tell a Panair river 
pilot by his hands,” one said. He ex- 
plained they get thick callouses on their 
hands from horsing the big ships off the 
water. You have to tug the controls 
like a bar-bell when you first shove the 
throttle forward, he said, to keep the 
nose from “acting like a submarine." 

The cargo hold on the Catalinas 
usually looks like a floating store. 
Clothes, canned food, machinery parts 
and other stuff is crammed on each 
flight to keep the river people supplied. 
For the small river village. Panair’s 
weekly service is a big event. News- 
papers and gossip from the crew keeps 
villagers informed on what's going on 
in the outside world. Sometimes sena- 
tors, governors and even presidential 
candidates stump around the jungle 
circuit in an attempt to pick up some 
votes, providing unexpected entertain* 
ment for the river people. 

Snake Cargo 

Going up river, the cargo is pretty 
routine with the usual supplies and 
mail. But coming down, it's a different 
story. According to one Panair steward, 
you never know what you might find in 
the cargo hold. Tire steward recalls one 
evening when he told some Indian 
cargo loaders to put a few boxes lined 
on the bank into the plane for the over- 
night stay. The boxes were destined for 
the Belem cargo depot for trans-ship- 
ment abroad. One was of considerable 
size with holes drilled in the sides. Tire 
next day the steward got a shock when 
he opened the compartment door. 

"There were ten or twelve little 
snakes tearing around the floor and 
over the scats," he said. He quickly 
slammed the door and told the grinning 
native stevedores to go in and corral 
the snakes. When all was calm, it was 
learned that the big box with holes 
contained a 15 foot boa constrictor 
that was resting quietly after giving 
birth to the brood of little snakes which 
had crawled through the air-holes in 
the box. The snake had been ordered 
by a foreign zoo. Another down river 
cargo specialty is cans of tropical fish 
destined for aquariums in the United 
States. 

“The river life is tough at first but 
then, after awhile, you really get to 
like it ... I often wish I was back up 
there,” says Capt. Hugo Fischer, a 
former Amazon Catalina pilot who is 


now on one of Panair’s European Con- 
stellation flights. 

“Now we have to put our trust in 
instruments ... In the Amazon the 
only instruments 1 trusted were my 
eves . . . that was real flying.” Fischer 
says, looking at his hands. Hie 
callouses are almost gone. 

National, TWA Order 
Electronic Systems 

National and Trans World Airlines 
have ordered system-wide electronic 
reservations systems, each the first of 
their kind, slated for operation late next 


year. The systems will be produced 
by Tclercgister Corp., which built all 
tnc airline automatic reservations sys- 

• National Airlines system will enable 
its agents at key cities (New York, 
Philadelphia. Washington. Norfolk, 
Jacksonville, Tampa, Miami and New 
Orleans) to interrogate instantly a 
magnetic inventory drum (reservisor) 
in Miami by means of the familiar 
agent sets for spee on any NAL flight 
up to six months in advance. If agent 
sells available space, the inventory rec- 
ord is instantly and automatically ad- 
justed in the Miami Reservisor to re- 
flect the sale. Agents at other NAL 
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ENVIRONMENT-FREE 

GENERATORS 


J&H oil-cooled machines deliver full-rated output independent of 
aircraft speeds, ambients, altitudes 


Seven years of pioneering development at Jack & Heintz have produced avia- 
tion's first “environment-free” generators. Permitting new size-weight- 
performance concepts for primary and special power systems, the J&H oil-cooled 
machines outrace the best contemporary units by a wide margin: 


Your tomorrow's 
electric system 
waits today at 
Jack & Heintz 



1 deliver full -rated power regardless of 
aircraft speeds, ambients, or altitudes 
1 are smaller than any comparable 
air-cooled units 


enable lighter and simpler 
installations 

1 reduce drag by eliminating 
need for air ducts 


Scheduled for service on advanced aircraft, these J&H generators promise 
to be the ultimate approach to aircraft electric power. 


"Standardized" Approach to Each Advanced Electric System 

Regardless of the flight plateau you are sighting, the J&H oil-cooled genera- 
tors, with the proper heat sink, offer an immediate solution to your electric 
power needs. This frees you of 
long lead times todevelop new 
generators. Each advance in 
flight conditions is met 
through adjustment of the 
heat sink. 

Confer with J&H special- 
ists. For basic design and 
performance data, write to 
Jack & Heintz, Inc., 17635 
Broadway, Cleveland 1, Ohio. 

Export Department: 13 East 
40th St., New York 16, N. Y. 
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stations will be able to interrogate the 
Miami Reservisor by means of specially 
coded teletype messages. 

• Trans World Airlines system will pro- 
vide space availability information on 
domestic flights for 31 days in advance 
and overseas flights up to six months 
phead. TWA will install magnetic 
reservisors at New York, Chicago and 
Los Angeles. When an agent requests 
space by means of his small agent set, 
the request automatically interrogates 
the nearest Reservisor. The JAVA Rc- 
servisor drums will not keep actual in- 
ventory count but merely store informa- 
tion on space availability. When space 
is sold, the agent operates a small lever 
on his agent set which automatically 
transmits details of the sale, via tele- 
type, to TWA’s central reservations 
bureau (Kansas City for domestic flights, 
New York for overseas). 

The TWA central reservations bu- 
reau will use manual posting tech- 
niques to keep tab of the inventory for 
each flight. However, Teleregister is 
working out a program which will en- 
able TWA later to add a large mag- 
netic Reservisor at Kansas City and 
New York to perform this inventorv 
count task automatically. 

When available space on a specific 
flight is exhausted, the central reserva- 
tions bureau will send a teletype mes- 
sage to the three district Reservisor 
centers. The message comes out on 
punched tape which, when inserted in 
a special translator, automatically up- 
dates the space-availability information 
in the Reservisor for that particular 
flight to show no space available. 

Both the National and TWA Reser- 
visor drums will store information on 
flight status (whether flight is on time, 
how late, or canceled) and on general 
weather conditions at each city on the 
line. Agents will be able to obtain in- 
stantly such information by interrogat- 
ing the drum from their agent set. 

Copter Traffic Control 
To Be Studied by CAA 

Washington-Civil Aeronautics Ad- 
ministration is negotiating with the 
Navy to obtain a Sikorsky S-58 heli- 
copter to study air-traflic-control prob- 
lems associated with inter-city heli- 
copter operations. 

Acting Administrator James Pvle 
said the CAA wants to make a first- 
hand Study of navigational aids in 
helicopter flights and has been working 
with the Navy on plans involving S-58s 
equipped with automatic stabilization 
gear and other equipment for instru- 
ment flight. 

The CAA hopes that tests with the 
S-58 will determine whether helicopter 
service will fit into present airways and 
communications systems. The agency 
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What’s YOUR Dynamotor Problem? 



DYNAMOTORS 


for guidance, 
fire control, 
radar, homing, 
transceivers 
and 

telemetering 


problem-solving is our 
specialty here at Wincharger 


HEN a vital Defense establishment 

power supply unit for a major project, 
they came to Wincharger's engineers 
with the job. We are already deliver- 
ing production units, and the Defense 
agency is franhly delighted with both 
the design and the production. 

Do YOU have a special application 
with special problems of vibration, 
altitude, heat, shock, humidity, regu- 
lation? 

Wincharger's Chief Engineer and his 
section heads like nothing better than 
solving such problems. 


They feel, in all modesty, that they 
know more about Dynamotors than 

a remarkable understanding of Dyna- 
motors for many years. 

You might ask somebody — just about 
any leading name in the electronics 
industry — about Winco engineering. 

lining your requirements in electrical 
and mechanical characteristics, and 
your special problem. You will be well 
on the way to having it out of your 


Manufactured by WINCHARGER CORPORATION .... Sioux City , Iowa 



Bullet Nose 

Bullet-nosed propeller spinners which Uni- 
ted Air Lines is installing on Douglas 
' DC-7s to add three miles an hour to present 
365 mph. cruising speed. All of the com- 
pany’s 26 DC-7s will have the new Hamilton 
Standard spinners by December. In addi- 
tion to the increase in speed, the alu- 
minum spinners will also insulate pro- 
peller oil against congealment during cold 
weather and improve flow of air to engine 
cylinders. 

also intends to study heliport require- 
ments and to work out standards for 
pilots seeking instrument flight ratings 
for helicopters. 

Pyle predicted that multi-engine heli- 
copters would "provide a new ojjera- 
tional freedom while maintaining even 
higher safety standards than are pos- 
sible today.” 

Animal Hostel Planned 
For Idlewild Airport 

New York— Construction of a $180,- 
000 facility for transient animals, with 
rates ranging from $4-a-day for lions 
and tigers to five cents a day for canaries 
will begin this fall at New York Inter- 
national Airport. 

The Port of New York Authority has 
announced the signing of a lease with 
the American Society for the Prevention 
of Cruelty to Animals covering the 1.4 
acre site on which ASPCA will erect the 
shelter, slid to be the first of its kind 
in this country. 

The plush hostel for this special 
class of international air traveler will be 
equipped with 36 individual tile ken- 
nels with outdoor runs, paddocks, ex- 
ercise cages, and medical facilities in- 
cluding ambulance sendee. Apes or 
monkeys may put up at the shelter for 
$2.50 a day single, or at reduced rates 
if traveling in groups. 

Last year over 100,000 animals were 
handled at Idlewild, including pets, 
race horses, elephants, and monkeys 
used in polio vaccine tests. 



Arctic Cargo Carrier Depends 

° n SpacMaiW. 


CYLINDERS 


Saves 40 % Spate 
No Tie Rods... 
Greater Strength 

Differential axle loading through T-J Space- 
maker Air Cylinders forms a controlled walk- 
ing beam in this Tera-cruiser, designed and 
produced for the Army Ordnance Corps by the 
Four Wheel Drive Co., Clintonville, Wis. 
Weight of cylinders was important factor in 
choosing T-J Spacemakers, which reduce 
weight while providing same displacement and 
extra high safety factor. Fast delivery and space- 
saving features also favored T-J. Exclusive with 
T-J are new Super Cushion Flexible Seals for 
Air (to 200 P.S.I.) ... and New Self-Aligning 
Master Cushion for Oil (to 750 P.S.I.). .Hard 

standard, at no extra cost. Wide range of styles, 
capacities . . . 64,000 combinations off the shelf! 
Write for bulletin SM-155-3. The Tomkins- 
Johnson Co., Jackson, Mich. 
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Republic 


R E PU B LI C 

1 6</ufeiC 'Ratty & <£tastda/U)C Sfeefa 


Titanium saves 


cuts cost in the 


The HOK-1 is a general utility, high performance 
helicopter manufactured by Kaman Aircraft Corpora- 
tion, Bloomfield, Connecticut. 

A weight-cost formula developed by Kaman engineers 
and used in combination with Titanium has resulted 
in substantial savings in the production of the HOK-1. 

In the photo at left, a Kaman assembler is shown 
fastening sections of the firewall between pilot and 
engine compartments. These sections are fabricated 
from .016 gage Republic Titanium, Type RS-70 
Annealed. This type has good forming qualities and 
a minimum tensile strength of 80,000 psi. 

The high strength and lightweight advantages of 
Republic Titanium are adding range, speed and ma- 
neuverability to both military and commercial aircraft. 
These characteristics— plus Titanium's extremely high 
resistance to most forms of corrosion— are also being 
used to advantage in non-military applications such 
as, chemical equipment, heat exchangers, dehydration 
trays, anodizing racks and food-processing equipment. 

Republic, world’s largest producer of alloy and stain- 
less steels, and pioneer in high strength-to-weight 
metals, offers you years of experience gained through 
helping hundreds of manufacturers design and rede- 
sign their products to get more strength with less 
weight at less cost. 

This experience is available to you for your design and 
development work without cost or obligation. Just send 
the coupon or call your local Republic Sales Office. 

MLOV STEELS are vital in meeting today's demands for speed and light k 
weight. They provide tho highest strength values — plus an exceptionally 


STE E L 


weight . . . 
Navy’s HOK-1 


OTHER REPUBLIC PRODUCTS 
FOR THE AIRCRAFT INDUSTRY 



REPUBLIC STEEL CORPORATION 
Dept. C-1885 

3118 East 45th Street • Cleveland 27, Ohio 
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AERONAUTICAL ENGINEERING 



CONTROL BLOCKHOUSE at Patrick AFB designed by Daniel, Mann, Johnson and Mendenhall of Los Angeles showing 
hatch and four periscope casings. Thick cushion of sand will cover the concrete to absorb shock. 


Architect-Engineers Build for Aviation 


MODEL OF ROCKET test stand designed by Ralph M. Parsons Co. of Los Angeles for 
Redstone Arsenal. 



By Irving Stone 

Los Angeles— Architect-engineering 
firms are taking on a key role in avia- 
tion. Today, some architect-engineering 
companies have become specialists par- 
ticipating in programs leading to devel- 
opment of weapon systems and crea- 
tion of associated facilities. 

The extensive work they now arc per- 
forming generally is beyond the scope 
of the plane, missile or engine builder. 
A new talent is being introduced into 
the ever-broadening aeronautical pic- 

It wasn’t so long ago that the prime 
aeronautical vehicle-the airplane— re- 
quired only a factory' to build it and an 
airstrip from which to fly it. But now 
the airplane has become a sophisticated 
vehicle requiring special runways, han- 
gars and fueling facilities. Added to 
this is the airplane’s close relative, the 
missile, which has introduced new com- 
plexity in production, handling, test 

And nudging its way into the weapon 
system picture is the nuclear-powered 
aircraft, which will bring with it a com- 
plex of facilities not previously at- 
tempted for basing, servicing and main- 

Specialized Team 

These relatively new developments 
have dictated the high utilization of the 
architect-engineering firm in aeronauti- 
cal projects which may range from ini- 


tial studies of a contemplated vast un- 
dertaking to the actual design of the 
various facilities to make the project a 
reality. 

To" carry out its job, the architect- 
engineering organization draws on its 
specialized team with engineering 
knowledge encompassing a wide cross- 
section of factors, such as nuclear radi- 
ation. blast and explosion criteria, fuel 
processing, sound attenuation, controls, 
instrumentation and numerous other 

A management talent has been devel- 
oped to coordinate application of this 
knowledge and to move fast to meet the 
emergencies of any accelerated or crash 

One of the prime jobs which some- 
times has been delegated to the archi- 
tect-engineer is the feasibility study, the 
first step in the development of perhaps 
a weapon system or a related item. Some 
of these feasibility studies come to the 
architect-engineer from the using 
agency, some from the prime contractor, 
such as the airframe or engine builder, 
which may delegate this work to sup- 

E lenient its own capability. This may 
e limited by considerations of man- 
power and time involved. 

In effect, the feasibility study is an 
analysis of the total technical knowledge 
available on a given subject to deter- 
mine whether this information can be 
applied practically to make possible the 
introduction of a workable system. For 
example, the study may be concerned 
with the possibilities of developing the 
process and facilities for an unusual fuel 
around which a new breed of power- 
plant could be developed. 

Service Organization 
The architect-engineer with its team 
of specialists then acts as a service or- 
ganization and may find it necessary to 
consult with numerous scientific agen- 
cies— even those having a remote rela- 
tionship to the study problem. 

When the feasibility study deter- 
mines the practicality of a concept lead- 
ing to the initiation of a new svstem, 
process or its components, the architect- 
engineer next may be called upon to 
translate the theory of the study into a 
program leading to the ultimate devel- 
opment of operational hardware. This 
covers additional study and may be 
concerned with what new laboratory 
facilities will be required, manpower de- 
mands, and time involved. 

If, after this study, the using agency 
or the prime contractor decides that it 
is practical to go ahead with the project 
the architect-engineer will design the 
laboratory facilities, may even operate 
them initially and train the using agen- 
cy’s or prime contractor’s personnel to 
take over. 

Research and development work in 
these initial facilities may lead to the 
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wanted: Design 
Development 
and Production 
Engineers 


J Joneywell’s advanced development 



designs going into production, we have 
exceptionally exciting careers ahead for 
engineers capable of designing compo- 
nents and engineering them into full 


• INERTIAL GUIDANCE 

• FLIGHT CONTROL SYSTEMS 

• VERTICAL, RATE AND 


INTEGRATING GYROS 
• DIGITAL COMPUTERS 



• Honeywell, leader in control systems, 
is a sound diversified growth company, 



Honeywell 

AERONAUTICAL DIVISION 



DRAWING OF DMJM-designed personnel 
Aviation’s autonavigation building. 


assignment for the architect-engineer to 
design additional facilities for fabrica- 
tion of prototype articles and their 

A final round of facilities may be de- 
signed for production and test. 

One of the prominent architect- 
engineering organizations associated 
with this specialized field of work is 
Ralph M. Parsons Co., headquartered 
in Los Angeles. Parsons is engaged in 
advanced aviation projects which draw 
heavily on the specialized skills of the 
architect-engineer. 

These projects include the Air Force 
and Navy nuclear-powered aircraft pro- 
grams, intermediate-range ballistic mis- 
sile program, high energy fuel develop- 
ment. and design of facilities for nuclear 
engine development at the National 
Reactor Test Station in Idaho. 

WADC Facility 

One of the test installations recently 
designed by Parsons is the nuclear reac- 
tor and engineering facility at Wright- 
Patterson AFB, to provide Wright Air 
Development Center with the means 
for investigating materials, components 
and systems for the nuclear programs 
(AW Aug. 6, p. 173). 

The huge integrated high-thrust 
rocket test station at Edwards AFB 
(AW Aug. 6, p. 143) also was designed 
by Parsons. This facility includes tower- 
ing test stands, control stations, instru- 
mentation, propellant storage and han- 
dling provisions, hazardous-waste dis- 
posal systems, laboratories and shops. 

Underground bulk fuel storage facili- 
ties have been designed by Parsons for 
Strategic Air Command bases through- 
out the world. 

An early (1948) notable accomplish- 
ment of Parsons was the design of 
technical facilities at Los Alamos, N. M., 
for the development of nuclear weapons. 

During the past ten years, Parsons 
| has performed architect-engineering 


services for facilities having a total con- 
structional value in excess of S2 billion. 
A substantial share of this has been de- 
sign services associated with aviation 
projects. 

Another organization whose work 
points up the important relationship 
of the architect-engineer to today's 
aeronautical activity is Daniel, Mann, 
Johnson and Mendenhall, also head- 
quartered in Los Angeles. 

DMJM has been associated with the 
intercontinental ballistic missile pro- 
gram for Convair, North American Avi- 
ation, the Air Force and the Corps of 

Static Test 

For the San Diego area, the company 
has designed a stand to static test the 
entire missile and another stand to test 
missile components in conjunction with 
engine operation. One of the big prob- 
lems was that of "uplift"— the stands 
had to be designed to take the high 
thrust of the rocket engines without 
impairment of structural stability. 
Forces imposed by engine gimballing 
also posed severe structural problems. 
And the stands had to be designed to 
resist earthquake forces which might 
occur during test. Each stand requires 
30.000 gal. of water per minute to cool 
the l-in.-thick-plate flame deflectors, 
which would otherwise melt in a matter 
of seconds. 

Associated with the test stands is a 
control blockhouse which has been 
built to resist the high blast of an ex- 
plosion, yet is sufficiently close to the 
stand to avoid loss of accuracy in in- 
strumentation. 

Also designed for Convair at San 
Diego is a mezzanine covering more 
than 100,000 sq. ft., for use with ICBM 

Hurricane Forces 

For construction at Air Force Missile 
Test Center, Patrick AFB, four com- 
bination static and launching test stand 
complexes have been designed by 
DMJM for Convair’s use. 

Two of these stands were designed 
under Corps of Engineers supervision, 
and the other two were under subcon- 
tract to Convair. 

Uplift thrust for static test stand op- 
eration had to be resisted bv pile con- 
struction because of sandy terrain. 
Stands also had to be designed to resist 
hurricane forces. 

Associated with the combination 
stands are provisions for elevating and 
fueling the missile. 

Control blockhouses, about 60 ft. in 
diameter with walls 10-20 ft. thick, are 
designed to resist explosions of missiles 
which are fired and aborted in flight, 
resulting in a near-miss or direct hit 
on the blockhouse. A thick cushion of 
sand over the concrete structure is 
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Jigs, made from miscellaneous hardware 
like this, enable Honeywell Aero technicians to 
build temporary tooling in minutes at one- 
twentieth the cost of standard type fixtures. 
These so-called “erector set’’ jigs are used 
for short-run items, test fixtures and preliminary 
tooling. The idea, developed in the production 
department, is typical of the flexibility and 
imagination encouraged and rewarded 
at Honeywell Aero. 
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New 

TORCtSET 

Fastener 
Can be 
Power Driven 

TIGHTER 


...YET REMOVED 
WITHOUT DIFFICULTY 


American’s new TORQ-SET fastener for aircraft is 
the only one of its kind with a wrenching recess 
which allows power driving at extremely high 
torque, yet it can be removed without difficulty. 
This is because TORQ-SET's recess has driving 
walls that form a direct axis for driving. And 
TORQ-SET, supplied in high strength alloy steels 
(including the newer heat-resistant types) — is 
designed to permit extremely high wrenchability 
without burring or distortion. On-the-job 
performance shows that the need for head 
refinishing is eliminated. 

In addition to its exclusive recess design, 
TORQ-SET is produced by American as a 
completely forged product . . . affording the 
benefits of the superior physical properties of 
forging and making it possible to furnish the 
unlimited quantities required by mass produce 
Find out how TORQ-SET can help solve your 
production problems. Write, wire or telephone 
.today. American Screw Co., Willimantic, Conn. 


xvmerican 


in fasteners comes from . . . 


used to absorb shock. Observation from 
the blockhouse is by periscope or closed- 
circuit TV. 

Also being designed for Patrick is 
a liquid oxygen (lox) manufacturing 
facility to support all of the missile 
programs at the base. The design 
allows for ultimately doubling the in- 
itial production of lox. 

Substantial Increase 

For North American Aviation's use at 
Santa Susana an even larger lox plant 
has been designed. This, coupled with 
other lox plants for the ICBM pro- 
gram, will increase the total lox man- 
ufacturing capability of the country by 
a substantial amount. All these lox 
facilities, unusually large by commer- 
cial standards, involve out-size equip- 
ment and massive foundations. 

A multiplicity of stands has been 
designed bv DMJM for NAA's Rocket- 
dyne Division at Santa Susana to test 
rocket engines for the ICBM and 
1RBM programs, as well as to sene 
as a facility for development of future 
engines. One of the test stands is de- 
signed to incorporate a vacuum cham- 
ber to simulate altitude conditions in 
connection with engine operation 
(AW, Apr. 23, p. 37). 

The autonavigation building at 
NAA’s Autonetics Division, Downey, 
Calif., is another example of design 
specialization demanded of the archi- 
tect-engineer to support the exacting 
requirements in the development, en- 
gineering and manufacture of automa- 
tic navigation systems. A large portion 
of the building has been designed by 
DMJM for “dust-free” conditions-dust 
count of 10,000 particles, or less, 0.3 
micron in size, per cubic foot of air. 
(This compares with from 12 to 75 
million particles of dust, one micron in 
size, per cubic foot of normal air.) Tem- 
perature has to be controlled to plus 
or minus i deg. F, and humidity to less 
than 45%, There are special personnel- 
access airlocks and workers use lint-free 
smocks and headpieces. 

Flexibility 

Another highlight of the building is 
the flexibility designed into it with re- 
gard to area rearrangement and special 
utilities to take care of modification 
to meet future developments in pro- 
duction. Total area involved is about 
230,000 sq. ft. in the initial plan, 
with expansion possible to double this 
area. 

One of the specialized jobs DMJM 
is performing for the Air Force relates 
to overseas air bases. Alreadv this 
architect-engineering firm has planned 
and designed or rehabilitated more than 
30 major bases in the United King- 
dom, Europe, Pacific area and the 
Far East. 

Installation highlights have been 


FASTENER PROBLEM 



SIMPLIFIED FASTENING METHOD 

developed for Douglas' fuel-tank access doors 


A design for fuel-tank access doors, in use by Douglas Aircraft Company on DC-6 
and DC-7 airliners, involves a rubber coated assembly of fasteners in gasket-type 
clamping rings. Douglas engineers required a threaded, self-locking fastener that 
would retain the advantages of the basic sealing method while providing a prac- 
tical, safe method of attachment. 

ESNA supplied the solution in the form of an improved self-retaining splined- 
shank type nut. Developed specifically for such applications, the ND2398 offers 
these design features: (1) A chamfered pilot on the shank to center the nut and 
assure equal seating of the splines around the installation hole. (2) A chip relief 
groove to allow actual broaching of the hole and thereby minimize hoop stress 
in the work; it also insures proper seating of the part. (3) Minimum flange diam- 
eter for close clearance applications. (4) A counterbore to provide thread length 
to accommodate "AN" bolts. 

The spline nuts are simply pressed into drilled holes and the entire assembly 
coated with rubber. (The high reusability assured by nylon insert ELASTIC 
STOP nuts is, of course, essential to this type of access 
door application.) Douglas engineers report significant 
time and labor savings in fabrication and maintenance. 

BSNA c an provide a practical solution to your 
most difficult locknut fastening problems. Send 
coupon for design information. 
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for bigger, faster planes 


Alcoa’s mammoth forging facilities can now provide 
the aviation industry with its biggest ... or smallest 
. . . forged magnesium wheels. The switch to forged 
wheels has accelerated to the point where one out 
of every three wheels is now a forging. 

Why the switch? 

Higher landing and take-off speeds, heavier loads, 
tubeless tires, higher tire pressures all demanded the 
ultimate in wheel strength. 

Like a chain, a wheel can be no stronger than its 
weakest part. With forged magnesium wheels, each 
segment is subjected to the same forces as it rolls. 
Plane designers get the required high strength, 
uniform grain structure, high fatigue strength and 
less weight. 

Another consideration is the need for bigger 
brakes. 

Well-designed forgings do not require large fillets 
or ribs to provide more strength at the critical bead 


radius. This means maximum area is available for 
full-sized drums. 

Alcoa® has worked closely with aircraft designers 
and wheel builders to provide the right alloys, 
forging methods and forging equipment. The vast 
knowledge of light metallurgy available at Alcoa 
helps speed wheels from design to final produc- 
tion. You can learn more about what Alcoa can do 
to help you by writing Aluminum Company of 
America', 1800-K Alcoa Building, Pittsburgh 19, Pa. 

ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 
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concerned with special underground 
fuel storage systems, high speed re- 
fueling equipment, maintenance shops, 
rocket storage facilities, lengthened 
and strengthened runways, housing, 
recreational and educational facilities. 
The overall embodiment of these facili- 
ties comprise a community specifically 
slanted to meet Air Force needs. 

Consultation services also are sup- 


plied by DMJM to Hq., USAF. Con- 
tact is Asst. Chief of Staff-Installa- 
tions. Tire services comprise the fur- 
nishing of definitive drawings covering 
standard design criteria for all Air 
Force general supporting structures 
ranging from such units as sentry boxes 
to hangars which would accommodate 
the B-52. This is a continuing pro- 
gram of services which has been un- 


derway for three years. The firm was 
the first architect-engineering organi- 
zation retained by the AF to furnish 
consulting sen-ices for this purpose. 

Formed ten years ago, DMJM has 
handled projects, in the past six years, 
having a total construction cost of 
about $1.7 billion. About 40% of 
this has been in conjunction with avia- 
tion projects, the company reports. 



ELECTRICAL AIRCRAFT 
EQUIPMENT DISPLAY 

OCTOBER 25, 6 P.M.-ll P.M. • OCTOBER 26, NOON TILL 11 P.M. 


PAN PACIFIC AUDITORIUM, LOS ANGELES 

Admission by ticket only. 

Tickets may be obtained without 
charge from any of the exhibitors 
or from the Aircraft Electrical Society 


AIRCRAFT ELECTRICAL SOCIETY 

921 SO. ROBERTSON BLVD. • LOS ANGELES 35, CALIF. 
PHONE: BRADSHAW 2-1040 
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• VERTICAL TAKE OFF 

SPECIAL-PURPOSE FASTENERS 
BY MONADNOCK 


Long experience in designing fasteners and allied devices 
for leading aircraft manufacturers enables Monadnock 
to bring a wealth of specialized skill to bear on your 
particular fastening problems. 

Large-scale production facilities for the fabrication and 
assembly of metal and plastic components ensure prompt 
delivery of volume orders. 


Subsidiary of UNITED-CARR FASTENER CORP. 


Design Almost Complete on 
Electra as Fabrication Begins 


Fabrication work begins this week 
on the first Lockheed Electra turbo- 
prop transport. Design is reported to 
be 80% complete and payload figures 
have been upped 20% from early esti- 
mates to 2-1,638 lb., with an increase 
of only 3,000 lb. in maximum takeoff 
gross weight. 

Fuselage and wing dimensions have 
grown since release of preliminary de- 
sign data. Length has been increased 
by 3 ft. 2J in. and wing span has 
increased by 4 ft. Height of the tail 
has decreased 1 ft. 11 in. Dorsal fair- 
ing of the redesigned fin has been ex- 
tended forward for greater strength and 
smoother flow. 

Propeller Choice 

Altitude capacity of the 66 to 91 
passenger liner is down from early ex- 
pectations of cruising altitudes up to 
30,000 ft. The presently specified 
service ceiling is 27,000 ft.' at a gross 
weight of 100,000 lb. 

Tne Electra's 19% payload-to-maxi- 
mum takeoff gross weight ratio is the 
best of American transports now in 
design or operation. Lockheed feels 


port performance of turboprops and a 
354 kt. top cruising speed assures the 
airplane of a place in the short and 
medium haul market which handles 
about 75% of domestic business. 

Powcrplant is the Allison Model 501 
D-13 rated at 3,750 eshp. for takeoff 
and 2,060 eshp. for cruise at 20,000 
ft. Four-bladcd, 13-ft. 6-in. propellers 
are specified with anti-icing, full feath- 
ering and reversible pitch. Choice of 
Acroproducts or Hamilton Standard 
propellers will be offered. Performance 
stretch built into the airframe will per- 
mit the specification of 5,500 lip. en- 
gines when these become available. 
They are expected to boost cruising 
speed to 430 kt. Conversion to 4,050 
lip. Allison Model 501 D-l 5 engines is 
already being engineered. 

Flight Controls 

Flight controls arc hydraulically 
boosted by two separate electrically 
driven systems backed up by a manual 

Three single point maintenance cen- 
ters for the hydraulic, electrical and 


air conditioning systems are located in 
the lower right fuselage. The single 
point under wing fueling center is also 
located on the right side to keep all 
maintenance operations from interfer- 
ing with passenger loading. Four en- 
gine driven 60 kva ac generators 
produce 208/120 volt, three-phase 400 
cycle constant frequency current. 
Fluorescent lighting is used in the 

Separate air conditioning systems are 
used for the cockpit and the cabin. 
The latter is radiant heated by three 
separately controlled radiating sections 
in the floor and four in the walls. Ven- 
tilation is claimed to be draft-free. 

Lockheed now has a force of over 
500 doing the production engineering 
on the Electra. A total of more than 
1.25 million engineering hours have 
all ready been spent on the job. 

Lockheed Develops 
Missile Data System 

Van Nuys, Calif-Details of a new 
time-saving technique for recording and 
analyzing guided missile flight data was 
revealed to NATO's Advisory Group 
for Aeronautical Research and Develop- 
ment (AGARD) at a meeting in Venice, 
Italy. 

Developed by Lockheed's Missile 

in only two days a mass of flight in- 
formation that formerly took scores 
of engineers and technicians weeks to 
analyze, also eliminates to a great cx- 

ual methods." 

A prototype of the system has been 
used by the Missile System Division 
for about two years. 

It is being applied to flights of Lock- 
heed’s hypersonic ballistic missiles. X-7 
supersonic ramjet test vehicle, and other 

The system is in some respects sim- 
ilar to the telemetering and data-rcduc- 
tion systems generally used in missile 
testing, but technical shortcuts have 
been introduced which cut tremen- 
dously the time between flight and 
complete analysis. 

The automatic data reduction ma- 
chine developed by Lockheed accurately 
classifies as many as 100 readings per- 
sccond. Readings are fed into a con- 
verter which controls a standard ac- 
counting-type card-punching machine. 
The punched cards are fed into a high 
speed electronic computer, then into an 
automatic plotting machine adapted to 
produce a graph of the missile's per- 
formance for study. 

Lockheed reports that numerous U. S. 
missile manufacturers are incorporating 
the basic principles of the technique 


New Electra Specifications 

Dimensions 

sclagc length 104 ft 


I .mmum landing weight 
►eight empty 

laximum paUnaH ! Weight Limit) 
lyload (Custom Intcno.) 


113.000 lbs 
95.050 lbs 
80.910 lbs 

56.000 lbs 
21.638 lbs. 

18.000 lbs. 


Takeoff distance over 50-foot obstacle (sea level) 4100 ft. @ 97,500 lbs. 

or 5800 ft. @ 113,000 lbs. 

Landing distance at maximum landing weight (without reversing props) ... 5400 ft. 

Maximum rate of climb at normal rated power (sea level) 1670 ft. per min. 

@ 113,000 lbs. or 2400 ft. per min. @ 92.000 lbs. 

Stalling speed at maximum landing weight with landing flaps 93 knots 

Maximum level flight speed 389 knots @ 12,000 ft. 

Maximum cruise speed, landing weight with space limit pa 


Maxi 


um range, no reserve 3680 miles (3200 naut. n 

mm range, 2.5 hrs. reserve 2740 mi. (2380 naut. u 

' ceiling 27.000 ft. @ 100,000 1 
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SKETCH OF EJECTION scat artangcmcnt shows: 1. Skip flow generator modifies airflow 
pattern to reduce dccelerativc "G" loads and airblast on occupant. 2. Side fins provide 
yaw stability. 3. Horizontal vanes limit roll velocity for improved flight dynamics. 
4. Lateral bead supports relieve neck loads. 3. Feet arc automatically retracted and held. 
6. Guards prevent leg spreading under airloads. 7. Porous "ebbing restrains arms. 
8. Oxygen and communication equipment are designed to withstand airblast. 


Ejection Seat Developed for Mach 3 
After ARDC Decides on Capsules 


Los Angeles— A supersonic escape 
ejection scat has beat developed which 
is designed to permit safe escape limits 
exceeding 800 kts. at sea level and 
Mach 3 at altitude. The development 
comes in the face of a decision by Air 
Research and Development Command 
to require escape capsules incorporating 
protective and survival devices for all 
new aircraft with performance exceed- 
ing 600 knots IAS and 50.000 ft. alti- 
tude. 

The ARDC decision was made known 
at the Air Force-industry conference 
on emergency escape from high per- 
formance aircraft, Santa Barbara, Calif., 
by Capt. John W. Goodrich, directorate 
of research, Wright Air Development 
Center. 

Full-Scale Tests 

Details of the ejection seat for 
supersonic escape, a development of 
Lockheed Aircraft Corp., were outlined 
at the same meeting bv Lockheed’s 
P. A. Colman and I. II. Culver. The 
conference, the 24th of its kind, was 
sponsored by USAF Directorate of 
Flight Safety Research. 


Wind tunnel and free flight model 
tests of the scat reportedly have been 
completed. Full-scale rocket sled tests 
arc scheduled for the fall of this year 
and the early part of 1957, release of 
detail production design for early next 
vear. and first production units in the 
latter half of next year. 

Minimum Modification 

Known as the Model D, the super- 
sonic-escape ejection scat has been de- 
signed for retrofitting to present air- 
craft with minimum modification to 
plane and cockpit. 'Ilic new scat de- 
sign, a downward-ejection configura- 
tion, incorporates many ingenious fca- 

• A skip-flow generator extends from 
between the pilot's fleet to surround 
him, in effect, with an atmospheric cap- 

Thc skip-flow generator consists of 
a plate at the end of an actuated rod. 
This plate, presented to the airstream 
al a slightly up-tilted angle, modifies 
the airflow pattern to reduce dcccleta- 
tivc G-loads and airblast on the occu- 
pant of the seat. 


Design deceleration values are less 
than recognized conservative limits for 
body damage. 

Schlieren studies at Mach 2 show 
the faired body flow' deflection obtained 
with skip-flow’ in contrast to the drag- 
producing disturbances obtained with 
the conventional blunt seat. 

Chest pressure with skip-flow is re- 
ported to be one-quarter that resulting 
with the conventional scat and no skip- 
flow. 

A characteristic of the skip-flow gen- 
erator is its increased drag reduction 
with increase in Mach number. 

• Side fins in conjunction with the for- 
ward center of gravity resulting from 
extension of skip-flow' generator pro- 
vide directional stability. Fins extend 
below bottom of scat. 

• Horizontal vanes, which arc hinged 
at approximately the middle of the mis, 
extend up to limit roll velocity for im- 
proved flight dynamics. 

• Pitch stability and trim in normal 
ejection attitude are improved by for- 
ward location of center of gravity and 
aerodynamic effects of extended skip- 
flow generator. Restoring pitching mo- 
ments extend over a large-angle range, 
thus accepting substantial launching 
perturbations. 

• Lateral head supports, which clump 
the helmet on each side, relieve the 
effect of airloads on the crew member's 

• Normal attachment and release of 
foot is accomplished with a simple foot 
motion. During ejection, feet arc pulled 
into position and positively held until 
time of separation of pilot from scat. 

• Guards pivot forward along-sidc knees 
and prevent legs from spreading under 
airloads. 

• Restraining webbing is used alongside 
pilot’s arms to present their outward 
motion, while allowing airloads to 
counteract inertia forces. 

• Bulky oxygen and communication 
equipment has been modified to with- 
stand airblast. 

Stable Seat 

In a high speed ejection, the roll 
vanes, skip-flow generator, and leg 
guards arc positioned prior to separa- 
tion from the plane. Deceleration and 
descent arc made in a stable scat, and 
upon attaining proper combination of 
altitude and indicated airspeed the 
parachute is deployed from the scat. 
Seat separates from crew member im- 
mediately after opening shock, allowing 
the crew' member to descend to ground 
by chute. 

At low altitude, with an indicated air- 
speed of less than 300 kts., chute de- 
ploys immediately upon ejection. Seat 
is released immediately after opening 
shock, and crew member descends bv 
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FLYING DOWN TO DIXIE... 

It’s always a short hop to 


i(£sso)l 


Flying down south, up north or to points in be- 
tween, you’ll always find an Esso Aviation Dealer 
ready with prompt service, experienced operators 
and famous Esso Aviation Products. 

Wherever you fly from Maine to Texas, there 
are over 600 Esso Aviation Dealers conveniently 
located with Esso fuels and lubricants, the high 
quality products used by the world’s leading air- 
g-g n lines and backed by over 46 years 


of flight testing and research. 

And whether you fly for business or pleasure, 
by company or private plane, with an Esso Credit 
Card you can charge gasoline and oil, lubrication, 
tire and battery services, landing fees, over-night 
storage in transit and minor emergency repairs. 

Wherever you fly— from Maine to Texas— you’ll 
find Esso Aviation Dealers ready to serve you 
with high quality Esso Aviation Products. 


FREE TO PI LOTS ! See your nearest Esso Aviation Dealer for a free Flight Sequence Card, 
gSa* containing everything from VHF frequencies for private pilots to traffic control light signals. 
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Now! 

Power without problems 


This revolutionary a-e generator is cooled and lubricated by 
engine oil . . . has no brushes, slip rings, commutator or grease- 
lubricated bearings . . . gives superior performance. 

Westinghouse research in the field of semiconductors produced 
the high-temperature silicon diodes that are the key to the operation 
of this new generator. A-c power generated in the exciter armature 
is fed into the silicon rectifiers mounted on the generator shaft. The 
resulting d-c output supplies the main rotating d-c field. 

Without brushes, aviation gas turbine engine oil can cool and 
lubricate the generator. Oil is pumped through the generator shaft, 
through tubes in the frame casting, and is used in the hydraulic 
constant-speed drive. All heat picked up by the oil is dissipated in the 
engine oil cooler. The generator operates safely with engine oil at 
temperatures up to 300 degrees Fahrenheit. All the usual generator 
trouble spots are eliminated— no brushes or commutating parts to 
wear, bearing lubricant is continuously replaced. 

This is the first generator that is completely integrated with its 
drive, with the engine oil cooling system and with the balance of the 
electrical system. It is completely enclosed; there are no air tubes or 
ducts to occupy space and clutter up the airframe; all external oil 
seals are static and there is no overboard drainage of oil. No addi- 
tional plumbing is required because the extension of the engine oil 
lubricating system is all internal. Now — aircraft altitude and speed 
will no longer be limited by the electrical system — a big step toward 
helping you bring tomorrow’s aircraft . . . one step closer. j-91024 


THE WESTINGHOUSE AVIATION FAMILY 
Jet Propulsion • Airborne Systems Components • Wind Tunnels 
Airborne Electronics • Airport Lighting • Ground Electronics 
Aircraft Electrical Systems and Motors 


you CAN BE SURE.. .If ITS 

Westinghouse 





AMERICAN WELDING 


Amweld Components 
Meet Air Force Specs 


Today’s Air Force specifications are some- 
rigid known to industry. For example, during the assembly 
of this nozzle box, which is used on a turbosupercharger, more 
than 30 inspections are required. This nozzle box is assembled by 
fabricating 68 parts of 24 different types of material, using 
6 different types of welding. The finished component must have 
the same tensile strength and original characteristics 
as the parent metal. 

Amweld, with its special ability to form, weld, size and 
machine rings, circular weldments and components, is geared to 
the manufacture of such complex parts. 

Do you have a component assembly problem? If so, contact the 
Industrial Products Division of The American Welding & 
Manufacturing Co. today! They will be pleased to help you. 


'fabricating 



MOBILE GENEST muffler attached to USAF Lockheed T-33 at Fiicrstcnfcldbmck it made 
of perforated sheet iron, lined with perforated sheet iron and narrow meshed wire gauze. 


German Jet Muffler Developed 


Bonn— The first German-made muffler 
of jet aircraft blast has been developed 
by the firm Werner Genest, Stuttgart- 
Degerloch. It recently was demon- 
strated before representatives of the 
German Defense Ministry, the U. S., 
British and Dutch air forces and sev- 
eral German and foreign aircraft firms. 

Demonstration took place in Fucr- 
stenfeldbruck with the assistance of the 
U. S. Air Force which made available 
two Lockheed T-33 jet trainers. 

The Genest silencer, named “Jonny," 
is mobile and can be used to muffle the 
din from planes just prior to takeoff 
and during preflight and postflight in- 
spection. It muffles low frequency 
sound from the combustion chambers 
and aerodynamic phenomena, but not 
air intake high frequency sound. 

Silencer is constructed in fonn of a 
diffuser with the inner section widen- 
ing from 0.6 to 1.5 m. Total length is 
7.5 m., including a transition cone: 
largest outward diameter is 2.2 m. The 
silencer is made of normal perforated 
sheet iron, the inner channel is covered 
with perforated sheet iron of 1 nun. 
and narrow meshed wire gauze. Total 
weight is about 7 tons. 

The dimensions were kept as small as 
possible to aid mobility. 

Turbulence agglomerations arc pre- 
vented by the installation of grids in 



SILENCER is in form of diffuser with 
inner section widening from 0.6 to 1.5 m. 


the muffler head. The muffler silences 
the extremely low frequencies (40-400 
Hz) at a length of only 6 m. effectively 
and it secures an average soundproofing 
of 25 dB, thus reducing the exhaust 
noise to one fifth of its origial strength. 

Convair Starts Work 
On S2 Million Facility 

Ft. Worth, Tex.- Work on a $2 mil- 
lion high-altitude test facility will be- 
gin here this month at the Convair 
Division of General Dynamics Corp. 

Three test cells of varied sizes will 
simulate altitudes up to 100,000 ft. 
and temperatures from —100 to plus 
500 degrees fahrenheit. The facility 
will include a test building housing the 
cells, an instrument corridor and a con- 
trol room and an equipment building 
housing compressors and heat, refrig- 
eration and auxiliary equipment. Walls 
of both buildings will be reinforced 
steel plate with 12-in. thick insulation. 

Completion of the buildings is ex- 
pected in 1957. Control room design, 
utility sendees and site development are 
being done by the Ft. Worth architec- 
tural firm of Wvatt C. Hedrick. De- 
tail design and construction of me- 
chanical systems and test chambers will 
be done by Arthur E. Maghcr Co. Inc., 
of New York. 

Troop Carriers to Make 
Airdrop for Antarctica 

Sixty-Third Troop Carrier Wing will 
carry out Air Force airdrop of build- 
ings. tractors, equipment and supplies 
to the International Geophysical Year 
base in Antarctica. Eight specially 
equipped Douglas C-124 Globemasters 
will leave Donaldson AFB this month 
and next for New Zealand where air- 
lift operation will be based. First mis- 
sions to Navy icestrip at McMurdo 
Sound will begin about Oct. 15, and 
four C-124s will be based there. 
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Army’s 101st Ready for USAF Airlift 

By Claude 0. Witze 

Ft. Campbell, Ky.— U.S. Army’s fa- 
mous 101st Airborne Division, reacti- 
vated, streamlined and glowing with 
spit and polish, is ready to fight any- 
where in the world if the USAF can 
provide the transportation. 

Army Secretary Wilber M. Brucker 
says he has been assured in Pentagon 
conferences that there is sufficient air 
lift available to move the 101st 
"Screaming Eagles” Division. In the 
new organization, this means 11,500 
men and their equipment to launch 
and face atomic weapons. 

Brucker’s statement, made here dur- 
ing a full day of reactivation ceremon- 
ies, stands in contrast to testimony of 
last May before a Senate Airpowcr In- 
vestigating Subcommittee hearing in 
Washington. At that time, Maj. Gen. 

Earle G. Wheeler, Army director of 
plans, and Lt. Gen. James M. Gavin, 
chief of research and development, tes- 
tified that USAF capability’ did not 
meet Army air lift requirements, par- 
ticularly if the Strategic Air Command 
and Tactical Air Command needed the 
capacity for higher-priority flights. 

Brucker's statement at Ft. Campbell 
was understood to mean that USAF 
Secretary Donald A. Quarles has ■prom- 
ised that strategic and tactical transport 
planes will be provided if the 101st is 
called upon to put out a “brush fire" 
uprising in some foreign country’. 

According to Maj. Gen. Thomas L. 

Sherburne, commander of the 101st, 
his troops would need the equivalent of 
350 Douglas C-124s for a strategic haul 
and 600 Fairchild C-119s on a tactical 

The USAF is known to have little 
more than 400 C-124s scattered among 
SAC, the Tactical Air Command and 
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the Military Air Transport Service. 
About 1,100 C-119s were built and arc 
now scattered across the U.S.. Europe 
and the Far East. The task of hauling 
the 101st has been assigned to the Tac- 
tical Air Command. 

Fairchild Transports 

Brucker said he had pressed the air 
lift issue in top Defense Department 
circles following the hearing before the 
Senate subcommittee and is now satis- 
fied that the USAF will take care of the 

"1 am satisfied with this assurance,” 
lie said, "but I am following it up to 
make doubly sure." 

In addition to its C-124s and C-l 19s. 
the USAF has a growing number of 
Fairchild C-125 assault transports com- 
ing into use. Eventually, the C-119 is 
to be replaced by the highcr-capacih 
Lockheed C-l 30 turboprop transport 
and the C-l 24 by the newer and bigger 
Douglas C-133 and C-l 32. 

Brucker gave evidence that the 
USAF cannot expect any relaxation of 
Army pressure to provide increasing 
air lift capacity. lie indicated that the 
101st will be followed by a second 
streamlined airborne outfit and then by 
two infantrv divisions that will be cut 
down and lightened to make them air 
transportable. 

The infantry divisions would not be 
expected to haul their heavy equip- 
ment by air, he said. 

One of the impressive things about 


the reorganized 101st. cut down to 
11.500 men from the World War 11 
level of 17.300. is the fact that it can 
be moved with about half the aircraft 
needed In' a conventional airborne di- 

Firepower has been stepped up in 
this more compact and mobile divi- 

Gcn. Sherburne described his out- 
fit as a fire brigade and claims that three 
divisions like it could have stopped or 
prevented the Korean war. 

There is little doubt in the minds of 
those who witnessed the new lOlst's 
first dress review that it could be used 
effectively in such a current impasse as 
exists in the area of the Sue/. Canal. 
Here is a ease where Britain and France 
were initially eager to use military per- 
suasion but lack enough conventional 
armed forces capable of landing and 
controlling the situation. 

Fire Control Groups 

The 101st has five combat groups, 
organized to give maximum control 
with minimum control personnel. Lt. 
Col. Leo II. Schwcitcr. G-3 for the 
101st. says this "permits a greater 
emphasis on the combat arms of the 
division, or to state it in another wav, 
it allows a higher percentage of foxhole 
strength, the supporting elements hav- 
ing been organized on an austere or 
marginal basis.” 

In this phrase. Col. Schwcitcr clearly 
linked the streamlining of both air- 


borne and infantry divisions to the 
Army's evident acceptance of the fact 
that it must do its job with fewer men 
as the growing military budget and 
potency of weapons force a personnel 


Lightweight Equipment 

For mobility, emphasis in the 101st 
is upon lightweight equipment. Except 
for the Honest John rocket missile, 
evcrvthing can be transported in the 
C-li9. 

This has brought about a revolution 
in equipment that still is going on. 
Among the new items in the lOlst’s in- 
ventory of fighting tools: 

• T44 rifle, weighing only S.4 lbs., is 
a .30 cal. weapon that can fire 750 
rounds a minute. It is expected to re- 
place the M series of .30 cal. rifles and 
carbines as well as the M3 .45 cal. sub- 
machine gun. 

• Mechanical Mule, to replace the Jeep, 
weighs 760 lb. and can carry 1,000 lb. 
over rough terrain, lt resembles a 
mechanical baby carriage with a plat- 
form on top. The soldier can not ride 
in it. but lie can haul quantities of sup- 
plies up and down steep grades. 

• Spat, a self-propelled 90mm. gun, 
that weighs 16,000 lb. and is operated 
by a crew of three. It can be delivered 
by parachute. 

• T161 general-purpose machine gun 
weighs only 46 lb. and is scheduled to 
replace three models now in use. 

• Airborne bulldozer, weighing 16.000 


n 


460 



Fairchild C-123B Test 


USAF and Army combined to aid in employment and suitability testing of Fairchild C-123B Provider by a project team from the Opera- 
tional Test Center at Eglin AFB. Paratroops from Army's 82nd Airborne Division are jumping trom the new assault transport over 
the drop zone at Fort Bragg, N. C. Crew of C-123B is from 513th Troop Carrier Group at Sewart AFB, Tenn. 
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4 Ways to Meet Your Jet Age Accessory Power Needs 


General Electric turbomotivc accessory 
equipment can help you solve complex 
problems of heat, space, weight, and de- 
pendability. Designed to operate on the 
same ducted air which many of today's 
high-performance aircraft use for deicing, 
boundary-layer control and surface cool- 
ing, G-E air-turbines permit an effective 
integration of basic airframe and power- 
plant designs. 

With over 200,000 flight operating 
hours, the units above are only a few of 
many configurations that can be engi- 
neered to your specific needs. 

FOR ELECTRIC POWER— the G-E turbo- 


drive with alternator is compact, easy to 
install and maintain. 

FOR HYDRAULIC POWER— the G-E tur- 
bopump saves weight and space : improves 
aircraft performance. 

FOR PUMPING FUEL— the G-E fuel turbo- 
pump gives instant power reserve: is 
light and small. 

FOR STARTING JET ENGINES— G-E solid- 
propellant or fuel-air turbostarters give 
20-second starts. 

FOR MORE INFORMATION— Call your 
General Electric Aviation 8s Defense 
Industries Sales Office, or clip coupon for 
brochures on the aii-turbines you're 
interested in. 






Progress Is Our Most Important Product 


GENERAL 



ELECTRIC 







at 14,700 lb. The 




8-, 6- CHANNEL 4-CHANNEL 2-CHANNEL 


I -CHANNEL 


2-, 4-, 6; 8-CHANNEL 
ANALOG COMPUTER SYSTEMS 




FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 

On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows you need 
... at the lowest possible cost. A temperature and humidity 
controlled room for charging bellows is only one of the 
many ways in which this ultra-modem plant promises you 
bellows of consistently high quality. 



BRIDGEPORT THERMOSTAT DIVISION • MILFORD, CONN. 


Please send me the following information: (Dept. TA-12S) j 

□ Full details on small-diameter bellows. 

□ Bellows Engineering Bulletin. 

NAME j 

COMPANY j 

ADDRESS | 

CITY ZONE STATE 


on Jan. 7. The contract calls for pro- 
viding 27,000 flying hours before June 
50. Each class will have approximately 
50 students, and a new class will enter 
training every four weeks. 

Gary AFB's name will be changed 
just as Woltcrs’ was, but no decision 
has been made on the new name. The 
Graham and Son contract allows for 
one pilot instructor for each three stu- 
dents, and one academic instructor for 
each 21 students. 

Approximately 100 students will be 
enrolled in each class. The Army will 
provide Cessna L-19s, with Graham 
and Son providing the maintenance. 
More than 60,000 flying hours will be 
accomplished by the end of June. 

The contractor was to begin phas- 
ing his operation into that of the Air 
Force this week. Five Air Force-taught 
classes are being canceled as the con- 
tractor takes over. The first contractor 
class will report Dec. 51, and the num- 
ber will build up to approximately 500 
in training. 

The Air Force will surrender com- 
plete jurisdiction to the Army on about 
Jan. 1 . Any subsequent contracting will 
be handled bv the Army. 

Training of Army rotary wing (non- 
cargo) pilots will remain at Ft. Rucker. 

Army Contracts 


Following is a list of unclassified con- 
tracts for S2 5,000 and over, as released 
by Army Contracting Offices: 
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AUTO-LITE 



MIL-W-87 77 


GENERAL PURPOSE 
HIGH-TEMPERATURE 
AIRCRAFT WIRE 

Designed especially for operation through an 
extreme range of temperatures. Performance 
tested from -80°F to +400°F, Auto-Lite 350 
Wire meets U.S.A.F. Spec. MIL-W-8777. Now 
available in quantity at lower cost than other 
high-temperature wire, Auto-Lite 350 Wire 
is being specified for an increasing number of 
applications. 

Conductor in Auto-Lite 350 Wire is top electro- 
lytic grade copper, silver-plated. Insulation con- 
sists of heat resistant silicone rubber, fibre-glass 
separators, and fireproof braids. 



SAFE OPERATING TEMPERATURE RANGE 



AUTO-UTE 3 50 EXTENDS THE PERFORMANCE RANGE 


• Flexible a* temperatures below — 80°F. 

• Smokeless. 

• Flame resistant. 

• Free stripping. 

• Meets Spec. MIL-W-8777, U.S.A.F. 


• Manufactured in sizes 22 thru 2/0. 

• Resistant to modern aircraft hydraulic fluids, lubricants 
and fuels for both reciprocating and jet-type engines. 

> No discoloration at maximum operating cable temperatures. 

• Easy printing of circuits with conventional marking machines. 


G. 

Auto-Lite 
Part No. 

Conductor 

Gross* 
Copper Wt. 

(Lbs./M') | 

Nominal 

Diameter 

(Inches) 

Nominal 

Weight 

(Lbs./M') 

Footage 
Per Reel ** 
(Approx.) 

22 

107051 

19 x 34 

2.43 

.085 

5.73 

7000 

20 

107052 

19 x 32 

3.87 

.095 

7.58 

6000 

18 

107053 

19 x 30 

6.16 

.110 

10.56 

4500 

16 

107054 

19 x 29 

7.78 

.125 

13.27 

4000 

14 

1 07055 

19 x 27 

12.35 

.146 

19.05 

2500 

12 

1 07.056 

19 x 25 

1 9.65 

.166 

27.4 

1500 

10 

107057 

105 x 30 

35.0 

.196 

45.5 

1000 

8 

107058 

133 x 29 

56.7 

.245 

70.3 

1500 


Following Sizes Available for Use by W.A.D.C. Contract Permission 


6 

151562 

133 x 27 

88.0 

.296 

104.4 

600 


151544 

133 x 25 

141.0 

.358 

162.2 

500 

2 

151545 

686 x 30 

223.0 

.428 

256.1 

400 


151546 

833 x 30 

274.0 

.460 

310.4 

300 

1/0 

151563 

1078 x 30 

350.0 

.536 

402.2 

200 

2/0 

151671 

1323 x 30 

435.0 

.593 

495.0 

200 








MIL-W-76A 
MIL-W-16878A 
MIL-W-7072 
NAS-702 
JAN-C-76 

AUTO-LITE Aircraft Wire 

designed to meet exacting military specifications 


CONDENSED AIRCRAFT WIRE SPECIFICATIONS 



Check here for other 


MIL-C-3162 

MIL-C-7078A 

MIL-W-5086 

MIL-W-8777 

MIL-W-5274A 


(1) Available shielded to Mil*C*7078A with or without nylon outer extrusion. 

[2) When shielded, also approved to Lockheed LAC-1 -135B. 

131 Available to MII-C-7078A with either tinned or silver ploted copper. 






AUTO-LITE Aircraft wire/cable 


Accepted Leading air frame manufacturers are 
making increased use of all types of Auto-Lite Aircraft 
Wire. They find it gives fully satisfactory performance. 

Approved Designed specifically to meet extreme 

demands of jet-powered aircraft, Auto-Lite 350 Wire 
meets the performance standards set by the govern- 
ment. In addition, Auto-Lite manufactures the follow- 
ing types of aircraft wire approved to a wide range of 


government specifications: Copper (Annealed) Low 
Tension Cable; Copper Hook-Up Wire; Aluminum 
(Hard-Drawn) Low-Tension Cable; High-Tension Ig- 
nition Cable. 

Available Auto-Lite can give quick delivery on 
Aircraft Wire and Cable. Greatly expanded facilities 
in Auto-Lite fabricating plants have allowed increased 
warehousing facilities to assure prompt filling of orders. 


Send for these free wire aids . . . 



MAGNET WIRE, SILICONE WIRE AND 
PLASTIC WIRE CATALOG 

Quick reference is full of facts covering 
many different types of wire. Complete 
with physical, chemical, electrical and 
military specifications. 

AIRCRAFT WIRE AND CABLE KIT 

Handy kit gives complete military speci- 
fications and samples of Auto-Lite 350 
General-Purpose High Temperature Air- 
craft Wire. 



USAF Contracts 

Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by Air Force Contracting Offices: 



Vibration testing 
at 125,000 feet 




...now has its feet on the ground 

What happens to vibrating missile or aircraft components 
in high altitude flight? One good way to find out. Bring the 
environment down to earth. 

This MB Vibration Exciter does it. It operates in tem- 
perature and altitude chambers where temperatures range 
from -f-300°F to — 100°F ... and vacuum drops to 2.7 mm 
of mercury. Developing large force output, it was designed 
to be oil cooled rather than air cooled. This overcame a 
major problem . . . that of sealing vacuum in the chamber. 

As a leader in the field of vibration testing and control, 
MB has shakers under development for still greater service 
extremes. When the need arrives, MB Exciters can be 
counted on to vibration-test parts as close to outer space 
environment as possible. 



manufacturing company 


HEADQUARTERS 




PRODUCTS TO ISOLATE VIBRATION 
MEASURE IT ggk* 


AVIATION WEEK, Oc 


1956 



PUT YOURSELF 


ELECTRIC PICTURE... 


EXPLORING NEW HONEYCOMB MATERIALS 
FOR TOMORROW’S JET ENGINES 


Into this giant brazing oven goes a honeycomb compressor 
casing sample to be heated to 2500°F. Other new materials in 
high temperature aluminum and steel alloys, ceramics and 
plastics are being intensively explored by dedicated teams of 
General Electric engineers. Can you contribute to their devel- 
opments and influence the powerplant design of tomorrow? 

At General Electric you will work alongside the finest engi- 
neering talents in America and with the most advanced equip- 
ment to be found anywhere. Portentous developments are 
taking place here in the crucial problem areas of combustion, 
exotic fuels, noise suppression, thrust reversal, materials, 
aerodynamics, lubrication. Put yourself in the General Elec- 
tric picture of powerplant development — it’s where creative 
engineers belong. 


General Electric’s representative for the Aircraft Gas Tur- 
bine Division will be visiting your city in the near future. He 
will be glad to discuss with you the advantages of General 
Electric’s employee benefits, pension programs, educational 
opportunities and personnel development program. 

A SELECTION OF NOTEWORTHY ENGINEERING OPPORTUNITIES 
AERODYNAMICS • AERONAUTICS • COMPUTATION • DESIGN 
DYNAMICS • ELECTRICAL ENGINEERING • ELECTRONICS 
MECHANICAL ENGINEERING • PHYSICS • HYDRAULICS 
INSTRUMENTATION ■ MATHEMATICS • METALLURGY 
NUCLEONICS • PROPULSION • RESEARCH • STRESS ANALYSIS 
STRUCTURES • TEST • THERMODYNAMICS 


For further information on your place in the 
General Electric picture and dates of interview's 
in your city . . . write, wire or call: 

MR. MARK PETERS, Dept. G-7, POplar 1-4100 


PROGRESS IS OUR MOST IMPORTANT PRODUCT 


GENERAL 



ELECTRIC 


coupler, CU-308/U, I 


Mitchell Camera Corp.. GGG West Harvard 
St.. Glendale 4, Cal., camera, motion picture 
16mm, hi-speed, (MIPR R56-179-2337S-G6- 
(l)ASO). S ea. . g Q c 

t C-l!l"lD aircraft making up 
3t. _(PR(SAy72n48, 721743 

N*. Y.. receiver-transmitter RT-204A/APN- 
69, 407 ea. mounting MT-824/APN-69. 806 
ea. control, radio beacon, 812A/APX-6! 
ea. coupler, directional CU-34I/U. 40 

. AS-521/APX-69. 407 ea. (PR __ 
nd Amend. 1, 2. 3. 4 & 5), SIS63178. 
I., Los Angeles, Cal., radar si 

..S-428A/antenna, If* ""* 

{1700030. 


9943? 599353), 1361436, 






! projector. 

— .. -- ......... « 

__<MIPR R56-131-23375 G6/5/ASO), 

tr Hills Ave„ 


* MO-599830). 3156949. 
assemblies, ri 



3297533. 

SAN ANTONIO USD PROOF REMEN' 
OFFICE. Air Ke*enreli a i 


THREE-AXIS 




Providing a flight table which 
can be continuously oriented in 
space with respect to three mut- 
uolly-perpendiculor reference 
axes, the CTI Dynamic Flight 
Simulator can be programmed 
directly from the output of a 
computer. Operating smoothly 
with no gearing, the instrument 
accepts independent voltage 
signals in each of the 3 axes ond 


converts these vector anologs 
into a position corresponding to 
the defined space vector. 

By thus reproducing the condi- 
tions of an actual high-perfor- 
mance oircroftor missile inflight, 
the unit expands the capabilities 
of any laboratory. 

Write for brochure 



Military Standard 

TEFLON SPIRAL 
BACK-UP RINGS 


LEGAL NOTICE 




• Annealed for dimensional stability 
with all properties certified to AMS- 
3651. Complete range of sizes for use 
with AN6227 and AN6230 or MS28784 
“0” rings. Packed in telescopic con- 
tainers on supporting mandrels to pre- 
serve shape. Send for data. 

RESISTOFLEX 

corporation 


fluoroethylene re 
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A giant, booster-type rocket, developed 
by Phillips Petroleum Company, powered 
by low-cost petroleum-derived materials. 


♦ The “PUSHER" rocket is one of a 
series of booster-type rockets success- 
fully designed, developed, and test fired by the 
Rocket Fuels Division of Phillips Petroleum 
Company at AF Plant 66, near McGregor, 
Texas. Phillips family of solid rocket propel- 
lants . . . made from easily obtainable ma- 
terials such as ammonium nitrate, synthetic 
rubber and carbon black . . . are being used in 
rocket motors for JATOs, extremely large 
boosters, and in other applications. They are 
insensitive to detonation by impact or explo- 
sion . . . operate successfully from-75F to 170F 
. . . can be stored for long periods. The exhaust 


gases are noncorrosive and relatively low in 
temperature. And included in this family of 
rocket propellants is the solid propellant used 
in the M15 JATO ... the only JATO of this 
type to fully qualify without deviation under 
the Air Force's most stringent performance 
requirements. 

Our staff of skilled scientists and engineers 
is available for help in solving problems in 
propulsion systems, primary rockets, booster 
rockets and other related matters. We invite 
you to discuss your technical and production 
problems with us. 




Army Drones Can Televise Enemy Lines 


Remotely controlled drone versions 
of the L-17, which can reconnoitcr be- 
hind enemy lines simultancnuslv trans- 
mitting a TV picture of what they sec 
to ground commanders, arc undergoing 
cvalution by the Army Signal Corps. 
By replacing a two-man crew with avi- 
onics equipment, the Army hopes to 
eliminate the hazard of low-level behind- 
thc-linc reconnaissance as well as speed 
the transmission of vital intelligence 
data. 

The drones and their TV cameras 
arc controlled from a portable Jccp- 
mounted ground station which includes 
three-axis drone controls and the TV 
receiver and screen. (Sec photo, upper 
left.) The QL-17 is stabilized by a 42 
pound automatic pilot. The airborne 


TV camera's diaphragm opening, focus 
and viewing angle also is controllable 
from the ground station. 

Tcmco Aircraft Corp. converted six 
L-17B aircraft into QL-17s and devel- 
oped the portable ground station equip- 
ment. under the sponsorship of the 
Army Signal Corps Engineering Lab- 
oratories (SCEL), Ft. Monmouth, N. [. 
Three of the six QL-17s were equipped 
bv SCEL as TV drones. 

’ The TV camera, an image orthican 
type, and its associated UHF transmit- 
ter. were built by Austin Co. to Signal 
Corps sjxics. The complete airborne 
'IV station, including camera, weighs 
135 pounds. The radio control equip- 
ment, operating also in the UHF band, 
was developed by Babcock Engineering, 


Inc., which produces miniature radio 
control equipment for model airplane 
builders. 

Maximum range of the airborne TV 
transmitter is approximately 45 miles. 
One of the three TV drones, being 
tested by SCEL. carries a safety pilot 
because test flights arc conducted over 
heavily populated East Coast areas. 
However, two other TV-equipped QL- 
17s undergoing tests at Army Electronic 
Proving Grounds, Ft. Iluachuca, Ariz., 
arc being flown without safety pilots, 

A lightweight ground radar, the AN/ 
FPN-32. built by Laboratory For Elec- 
tronics, Inc. is used to keep tab on 

of 'sight. ° SI 10 " " ,C " ‘ ,S C> ° n 
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you have the 
added protection of 

Heinemann Circuit Breakers 


One outstanding and exclusive fact explains 
why Heinemann alone qualifies for protec- 
tion of critical airborne equipment: The cur- 
rent rating of a Heinemann circuit breaker 
is not affected by ambient temperature 

The current rating of a Heinemann circuit 
breaker is always the same . . . whether on a 
hot tropic field or aloft at a cold 40,000 feet. 

In addition, Heinemann circuit breakers 


provide a self-adjusting time delay . . . delay 
is longer when cold, shorter when warm. No 
other circuit or equipment protective device 
can match this performance. 

There are many other advantages which are 
exclusive with the Heinemann circuit breaker. 
Send for your copy of the "Heinemann Cir- 
cuit Breaker Engineering Guide." Just request 
Bulletin 201, 


HEIISTEIVIAIMItf 



Stability improved 


off for 10 min., then re-cycled continu- 
ously. 

Starting out with a batch of 43 
units fresh off the 1934 production line, 
without any pre-aging, GE subjected 
them to storage at a temperature of 
100C for 624 hr. Four of the units suf- 
fered catastrophic failures during the 
first 24 hr. The remaining 39 tran- 
sistors were then put on the cycling test 

Six of these 33 units suffered appre- 
ciable shift of characteristics during the 
early portion of the life test but had 
returned to acceptable limits within 
2,000 hr., Zicrdt reported. After 9,000 
hr., with no catastrophic or degradation 
failures, the batch was cut to 10 units 


Other encouraging news for avionic 
equipment designers, reported by Zicrdt, 
included: 

• Stability of transistor characteristics 
has improved to the point where “slow 
death", due to continuous change of 
characteristics with time, has been prac- 
tically eliminated. 

• Higher temperature limits for tran- 
sistors has been made possible by new 
GE-developed technique which raises 

sistors from S3C to I00C. and permits 
storage at temperatures of 135-I40C. 
Comparable increases in silicon tran- 
sistor operating and storage tempera- 
tures should also result. (GE has not 
disclosed any details of its new tech- 
nique, but Zicrdt told Aviation \Vi:mc 
that the special processing takes place 
after the transistor is assembled. An 
undesirable by-product of the processing 
is the slight lowering of the transistor’s 
average current gain and its I,,... col- 
lcctor-to-basc current with emitter 

• Shock tests on transistors, performed 
bv shooting them from a mortar and 
thereby subjecting them to an S.000G 
shock for three milliseconds, produced 
a 60-75 percent survival. With minor 
internal transistor structural changes, 
Zicrdt believes that even higher sur- 
vival rates can be achieved. 

• Nuclear radiation in substantial doses 
of gamma rays, which can adversely 
affect the surface condition of a tran- 
sistor, had relatively slight deleterious 
effects on silicon transistors, somewhat 
more on germanium transistors, when 


TV Aids Simulator 

Airport scene (top) from cockpit of DC-8 flight simulator uses closed circuit television 
as it docs on actual takeoffs or landings. Cutaway drawing (bottom) shows how system adds 

DC-8 operation. At left, mounted on wall, is three-dimensional model of airport which is 
flashed on screen bv television projector. Device can be. used with flight simulator now 
being manufactured by Link Aviation, Inc. 


Transistor Reliability Improved, 


Operates Nearly 18,000 Hours 


By Philip J. Klass 

New York— The reliability of tran- 
sistors has increased to the point where 
their mechanical ruggedness and sta- 
bility now exceed that of many passive 
circuit elements (resistors, capacitors), 
and further advances in reliability arc 
close at hand. 

This encouraging report was made 
by C. H. Zicrdt, Jr., of General Electric 
at a recent Defense Department spon- 
sored symposium here on transistor re- 
liability. The report was based on ex- 
tensive life testing including one batch 
of transistors which have operated at 
rated power for nearly 18,000 hr. with- 
out a single catastrophic or degradation- 
type failure, except for "infant mortal- 
ity” failures during the first 24 hours. 
Since these units were manufactured in 
1954, new techniques have been de- 
veloped Which should make current 
units even more stable and reliable. 


units were suitably processed. However, 
Zicrdt had nothing to report on the 
effects of the more serious type of radi- 
ation-neutron bombardment which 
destroy s the internal structure of a semi- 
conductor. 

Re-cycled Continuously 

In the previously cited life tests, GE 
used Type 2N40 germanium PNP alloy 
junction transistors. These were oper- 
ated for 50 min. at rated power, turned 
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sponge stays resilient from -130 to 500 F 




Typical Properties of Silastic Sponge 




first in 




Up to 40% weight reduction possible by the use of 
menasco's exclusive Uniwelding process which 
assures superior strength, greater consistency, and 
ductility in welds, and, excellent wear-resistance by 
the only proven method of hard chromium plating. 
Illustrated are typical examples of what menasco 
can do with these two processes to fabricate titanium 
components for aircraft and missile applications. 
Major aircraft manufacturers look to menasco for 
efficient engineering, product development and new 
fabricating techniques. 

WHAT ARE YOUR REQUIREMENTS? 



first in development, quality, delivery and service. 

- — . SPECIALISTS IN AIRCRAFT LANDING GEAR 


mu 


7 

menasco manufacturing company 


FERNANDO BOULEVARD, BURBANK, CALIFORNIA 





Radar Remoter 


omtratcd at recent Famborough Air Show 
was used to pipe radar and TV pictures 
from London airport. 20 miles away. Mar- 
coni microwave link lias 8 me. video band- 
width which enables it to handle two radar 
scope presentations, a 3.75 me. TV picture, 
and voice. 

trie. Material is suitable for use in mis- 
sile accelerometers. For details, write 
GE's Specialty Electronic Components 
Dept., Syracuse, N. Y. 

► New RTCA Mcmbcr-Boeing Air- 
plane Co. has been elected to member- 
ship in the Radio Technical Commis- 
sion for Aeronautics. 

► Advanced Communications— Air As- 
sociates. Inc. is developing "advanced 
airborne communications equipment” 
for Hughes Aircraft Co., under a S7.5 
million contract. The communications 
equipment will be part of HAC's inte- 
grated avionics package for the Con- 
vair F-102. 

► Horner to Speak— Richard E. Homer, 
Acting Asst. Secretary of the Air Force 
(Research and Development) will be 
the principal speaker at the East Coast 
Conference on Aeronautical and Navi- 
gational Electronics, Oct. 29-30, in 
Baltimore. 

► Transistorized Time Multiplexer- 
Transistor replacement for mechanical 

duces a pulse amplitude modulated 
(PAM) output from FM/FM input 
signals, has been developed by the 
Naval Ordnance Laboratory, Corona, 
Calif. An experimental unit, which 
samples 1 3 different channels at a 
rate of 10 per sec., reportedly has a 
maximum linearity deviation of less 
than 0.1% full scale, interchanncl 
uniformity of better than 0.4% full 
scale, and total error due to zero drift 
and sensitivity change of less than 
0.5% full scale. New transistorized 
multiplexer, reported at Wcscon in a 
paper co-authored by J. M. Sacks and 
E. R. Hill, should be capable of 
switching rates of at least 15 kc., ac- 
cording to authors. Device consumes 
only 1 watt power, and its accuracy 
reportedly is virtually unaffected by 
20% reduction in supply voltage. 
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Expansions, Changes 
In Avionics Industry 

General Electric's Schenectady 
(N. Y.) Aeronautics and Ordnance Op- 
eration, activities in flight control, 
fighter armament and jet ignitions, have 
been consolidated with GE's Aircraft 
Products Dept., Johnson City, N. Y., 
previously responsible only for the com- 
pany’s bomber defense systems. Some 
of the professional personnel and facili- 
ties will be transferred to Johnson City 
early next year. Other Schenectady ac- 
tivities, such as the company's Flight 
Test Laboratory, hydraulic products sec- 


tion and advanced engineering will re- 

The Aircraft Products Dept, is one 
of five groups in GE's Defense Elec- 
tronics Division. 

Other recently announced changes 
and expansions in the avionics indus- 

• Hamilton Standard, division of 
United Aircraft Corp., has formed an 
electronics department “to solicit busi- 
ness . . . over and above the division’s 
own requirements for its turbine en- 
gine and propeller products.” New 
department, located at firm's Broad 
Brook, Conn., plant, will be headed 





Aircraft Controls 


help keep Boeing IM-99 missile accurately on course 



Barber-Colman Company 


The Boeing Bomarc, a supersonic pilotless 
interceptor being developed for the USAF, seeks and 
destroys enemy bombers while still distant from vital 
targets. Electronic devices, including Barber-Colman 
tachometer generators, play an important part in 
controlling its flight path toward the target. These 
generators meet or exceed all of the requirements 
specified by the missile manufacturer. 


The Barber-Colman tach generator used on this missile applica- 
tion is a special adaptation of the widely known Barber-Colman 
line of high quality d-c motors for aircraft. 

The complete line of Barber-Colman aircraft controls includes: 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra-Sensitive Relays; Thermo-Sensitive Ele- 
ments. Write today for literature or consult the Barber-Colman 
engineering sales office nearest you . . . Los Angeles; Seattle; 
Baltimore; New York; Montreal. 


AIRCRAFT CONTROLS . AUTOMATIC CONTROLS . INDUSTRIAL INSTRUMENTS • SMALL MOTORS - AIR DISTRIBUTION PRODUCTS 



bv George 1. Willis during its initial 
operation. 

• Lcvinthal Electronic Products, Inc., 
maker of high power microwave equip- 
ment, is building new 35,000 sq. ft. 
facility in Stanford Industrial Park, 
Palo Alto. Calif. 

• U. S. Electronics Development Corp.. 
Glendale, Calif., maker of precision 
capacitors, filters, and servo systems 
will build new 20.000 sq. ft. facility 
at Saticov and Ethel Streets in North 
Hollywood. Occupancy is slated for 
early 1957. 

• Circuit Instruments Inc., has moved 
to new 12,500 sq. ft. plant at 2S01 
Anvil St., North St. Petersburg. Ela. 
Company is subsidiary of International 
Resistance Co. 

• Svlvania Electric has opened its new 
transistor-diode manufacturing facility 
at Hillsboro, N. II. Plant employs 150 
people, expects to reach 300-350 by 

• Fanstccl Metallurgical Corp., Chi- 


cago. will build new $6.5 million tan- 
tahnn-columbium plant at Muskogee. 
Oklahoma. Tantalum is used in ca- 
pacitors and its sister material finds use 
in experimental thcnnal nuclear re- 
ft Bendix Aviation will triple its Cin- 
cinnati Division s manufacturing facili- 
ties for nuclear and ultrasonic instru- 
ments with move to new plant at 3130 
Wasson Road. 

• Minneapolis-Honcywcll has purchased 
the Hathaway plant in Boston to house 
its Transistor Division (currently lo- 
cated in Minneapolis) as well as 
firm's Doelcam Division, already lo- 
cated in Boston. New joint 11*5.000 
sq. ft. facility is expected to employ 
1,500 people.* 

• Sierra Electronic Corp., San Carlos, 
Calif., instrument manufacturer, will 
build new 35,000 sq. ft. facility at near- 
by Bohannon Industrial Park at Menlo 
Park. Calif. Occupation is expected by 


Non/!... the NEW 

JtOBINSON 
WIRE 
TWISTER 


. e efficient than 

ever! The new, slendemose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 

required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 

3-TOOLS-IN-l . . pl iers . 

cutters -twisters. Side -cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 

12 " $ 21.50 

9 assemblies, 12oz! $ 20.50 


mininoise 


Enemy Radar Locator 


New radar direction finder, developed bv 
Stanford Research Institute, instantly de- 
termines bearing to an cncniv radar. Die 
radar ADF’s non-rotating antenna covers 
wide frequency range. SRI reports the 
development of novel technique for fabri- 
cating twisted short sections of waveguide 


distortion. Small 0.005 inch thick brass 
stampings whose external dimensions and 
rectangular holes match those of the desired 
waveguide were strung together o: 

Die stack of stampings was then twisted 
to desired contour and finally soldered or 
brazed to form a continuous twisted wave- 
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FAMOUS NAVIGATORS 


ARC’s Course Director is TODAY’S Big Name in Navigation Aids! 


Pilots no longer have io perform mental computations the aircraft, keeping the needle centered. The aircraft 




yjircraft J^adio Corporation 


BOONTON, NEW JERSEY 




FLY WEATHER-WISE SsHl- 

These weather items prepared in consultation with the United States Weather Bureau 



APPROACHES ^VKlvOFFS 

AS AFFECTED BY WEATHER CONDITIONS 


Crosswind loadings— Know the 
craft. If you know the angle of 

this diagram. (Example above) 


Temperature, terrain, altitude, wind 
velocity and wind direction— all affect 
landing and take-off procedures. 

When approaching an airport with 
thunderstorms in the vicinity, be on 
guard for sudden wind-shifts or down- 
drafts. Sudden reversal from headwind 

to lose alcitude and undershoot. This 

off with heavy load. 

Remember, at higher altitude fields, 
you will land faster because air is less 
dense. (Also remember your actual 
TAS is 2* faster than indicated for each 


1000 ft. above sea level.) However, in 
maneuvering you are concerned with 
indicated air speed which is the same 
at altitude as at sea level. 


FORECAST: Smoother landings with MOBIL AERO HYDRAULIC OILS 

Smooth, si 


k-free landings covering wide tempera- 
e possible with top-quality Mobil Aero 
Hydraulic Oils. These mineral-base, extremely high vis- 
cosity index, low-pour oils have been specially developed 


to meet all aircraft hydraulic needs ... are recommended 
and approved by leading manufacturers of hydraulic 
equipment. Good reason it pays to Specify Socony Mobil. 


For Top Flight Performance — Make it 



Leader in 
Lubrication 
for 90 years 



Southwest Firm Builds ‘Service Station 


By Erwin J. Bulban 

Dallas— A $4 million “super service 
station” designed from the ground up 
primarily to service business and private 
aircraft is being built at Love Field near 
here by Southwest Airmotive Co. to 
keep pace with an expanding business 
volume. Company’s sales in 10 years 
have been boosted from about $600,- 
000 annually to that much every month. 
In the current fiscal year it expects to 
gross $7.5 million. 

First phase of Southwest Airmotive’s 
ultimate five-vear expansion program 
will be operating by mid-summer next 
year, in time for celebration of its 2 5th 
anniversary' as a fixed base operation. 
This initial portion of the master plan, 
costing approximately $2 million largely 
will be financed through sales of $1.5 
million City of Dallas municipal bonds 
assigned to the company. This will be 
repaved over 1 5 years. The remainder 
of the program will be privately fi- 
nanced, using no city funds. 

To encourage the development, the 
city signed a 25-vear lease with 10-year 
option to guarantee that corporate and 
private planes will be permitted to oper- 
ate on the airport. 

First Stage 

Grading of the 35-acre site on the 
southeast portion of the field has begun 
and pouring of 8-10 inches of concrete 
over a six-inch gravel sub-base on the 
11 -acre ramp that will contain Phase 
One facilities is scheduled to be com- 
pleted by Dec. 1. On this ramp will 
be built an SOO-ft. x 1 60-ft. hangar and 
terminal building; behind these will go 
a 400-ft x 80-ft. "Plane-O-Tel" storage 


hangar capable of taking Lodestar-size 
aircraft. 

Nucleus of the large hangar area is 
already operating; Southwest moved its 
120-ft. x 1 60-ft. aircraft shop across the 
airport to the new location and concrete 
will be poured around it while the serv- 
ice facility operates, one end being left 
accessible during the paving. By year’s 
end it will be joined by a storage hangar 
still operating at SAC’s present facility 
on the south side of the field and two 
additional storage hangars costing ap- 
proximately $423,000. Some of the 
128,000 sq. ft. of subdivided structure 
will be high enough to take Convair- 
sizc aircraft. Agreements with tenants 
permit them to do their own overhaul 
work in aircraft storage areas; one has 
installed air-conditioned shops. 

Fueling Department 

The two-story $220,000 business air- 
craft terminal building will feature a 
free-hanging stairway. Included will be 
a pilot’s lounge, flight operations de- 
partment, car-rental office, executive 
offices for company personnel and head- 
quarters for the firm’s fast-growing fuel- 
ing department. The second floor will 
contain a lounge and dining area— the 
space readily convertible for meetings 
containing audiences up to 100. The 
dining facility will be leased on a bid 
basis to an outside operator. 

Phase Two will include additional 
ramp area and a building capable of 
housing Boeing 707 size aircraft adjacent 
to the main aircraft storage area, a two-, 
stoiy 30,000-sq. ft. distributor sales and 
office building and extensions to the 
Plane-O-Tel. 

When the expansion program is com- 


pleted, Southwest Airmotive will be 
able to put approximately 200 aircraft 
under roof and have outside parking 
area for an additional 200, according 
to executive vice president Winston 
Castleberry. 

Phase One construction contracts al- 
ready let include $31,109 to Electrical 
Contracting & Maintenance Co., Dal- 
las, for underground electrical installa- 
tions: $28,777 to George Linskie Co., 
Dallas, for water, sewage and gas net- 
works and $283,650 to Austin Paving 
Co., Dallas, for grading and pouring 
of concrete. 

Fuel Farm 

Southwest recently started operating 
a $65,000 219,000-gal. fuel tank farm 
on its new site, capable of supplying 
80/91/96, 115/145 and JP-4 in addi- 
tion to auto fuel and grades 1100 and 
1120 oil. The farm comprises nine 
20,000-gal. underground tanks and 
three 13,000-gal. tanks which can be 
pumped into SAC’s trucks at 250 gpm. 

Fuel sales are one of SAC’s big items; 
it sells some four million gallons annu- 
ally to private planes, airlines and 
transient military aircraft. It recently 
signed its sixth annual contract with the 
Armed Services Petroleum Purchasing 
Agency to fuel military aircraft touch- 
ing down at Love Field. One of the 
provisions of its new contract with the 
city specifics that SAC can sell fuel 
anywhere on the airport, preventing 
anyone else from tieing up such sales. 

Tied into the five-year master ex- 
pansion plan is a new two-story dis- 
tributor-sales and general office building 
to house another fast-growing segment 
of SAC’s fixed base of operation. Last 
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All-seeing radar pinpoints the target for 
these Air Force planes. Whatever arma- 
ment they carry — guns, rockets or missiles 
— fire control radar tells them where and 
when. It provides the far-sighted vision 
necessary for modern long-range combat 
operations. 

Today’s modern fighter plane is an elec- 
tronic wonder, with fire control radar- 
computer systems supplying a continuous 


flow of information about target position 
in terms of range and rate of closing. 
RCA is a major supplier of airborne fire 
control equipment to the Armed Forces. 


It has produced, and in several instances 
developed, these systems for many of the 
latest aircraft. Some of these are illus- 
trated above. 


Defense Electronic Products 

RADIO CORPORATION of AMERICA 

Camden, N.J. 


year this division moved about §2 mil- 
lion worth of manufacturers' equipment 
for which it is representative; this year 
sales arc expected to be about SI mil- 
lion higher. Executive Vice President 
George W. Jalonick, III, noted. South- 
west stocks and distributes parts for 
nearly 20 manufacturers with a terri- 
tory basically covering Colorado. Kan- 
sas, Missouri. New Mexico, Oklahoma, 
Arkansas, Texas and Louisiana. 

Jalonick is credited with cracking the 
tough airline market as regards distrib- 
utor sales. He did this by taking a team 
into American Airlines and spending 
nine months and §50,000 studying its 
books and all phases of its parts replace- 
ment problems. Currently, some 70% 
of SAC’s parts sides are to airlines, the 
remainder to business and private flyers 


and other fixed base operators. It now 
sendees 14 airlines with equipment, 
maintains inventories for a dozen of 
these. American Airlines relics on the 
company for engine accessory parts and 
equipment, instruments, autopilots and 
parts, ignition analyzers and spark plugs. 

The division also supplies SAC’s air- 
craft sendee department, which carries 
approximately SI million inventory. 

Southwest Airmotive’s 100,000-sq.-ft. 
engine overhaul plant on the airport’s 
north side remains unmoved. The jet 
engine overhaul facility, which is 
currently turning out seven Allison 
J 3 3-A-3 5s daily for USAF also stays un- 
changed. Southwest is the only fixed 
base operator doing jet overhauls; it has 
completed 1,200 J33s, recently was 
awarded an extension contract for ap- 


proximately 1,400 additional turbojets 
valued at over §3 million. This SI. 5 
million operation, including turbojet 
test plant, is capable of major overhauls 
on jets up to the J47 with afterburner. 

Civil Aircraft Exports 
Increase During July 

Civil aircraft exports, planes weigh- 
ing 6,000 lb. and less, during July to- 
taled 65 units valued at $1,057,145; 
the month’s shipments being a 30% in- 
crease over July 1955. 

Total shipments for the first seven 
months of this year were 508 aircraft 
valued at 56,295,937 compared with 
404 units worth §4,941,808 in the same 
period last year. 


Comparison of General Aviation Accidents by Kind of Flying and Type of Accident 
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From Hats... 

to Helicopters 

From the haberdashery business to the helicopter business 
in 60 days was the transition made by Capt. Kenneth W. Holzer 
of Russell, Kan., in the early months of the Korean conflict. 

So thorough and efficient is the U. S. Army’s pilot training, 
that Capt. Holzer, who began a rotary wing course in March 
1952, graduated May 1 and in August of the same year was 
flying helicopter missions in Korea as an artillery spotter. 

On one of his reconnaissance missions in a Bell H-13 heli- 
copter, he helped restore critical lines of communications by 
dropping ropes from the air and hauling a torn-away temporary 
bridge back to shore. 

Capt. Holzer is now an Army career pilot, helping to 
maintain the high standards of rotary wing indoctrination for 
aviation cadets at Fort Rucker, Ala., the Army's Aviation 
Training Center. 




the Army a new aerial dimension' "of mobility and flexibility. Capt. Holzer 
demonstrates in photo how critically needed supplies can be transported 
in the shortest possible time by helicopter. 

Helicopters need pilots and mechanicsl 

Apply to Army Aviation for career training l 
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BellModel47J Helicopter Designed 
To Give Executive/Utility Service 


Hurst, Tex.— The Model 47J execu- 
tive/ utility helicopter is a member of a 
new family of basic rotary wing aircraft 
planned by Bell Aircraft Corp.'s Heli- 
copter Division to give the company 
market coverage in all phases of the 
market from the smallest to the largest 

Next step up in size from the 47J 
probablv will be a seven-place civil ver- 
sion of the turbine-powered XH-40. 
Bigger aircraft in the class of the Vertol 
H-16 also are being considered to fill 
out the sales line, Bartram Kelley, chief 
helicopter engineer told Aviation 
Week. He noted that the XH-40 is 
being built to pass Civil Aeronautics 
Administration certification requirc- 


Sales Climbing 

Civilian helicopter sales are climbing 
steadily, he stated. Bell has sold the 
same number of units in the first three- 
quarters of 1956 as it sold all last year, 
expects unit sales to be more than 30 % 
over 1955. This will be the first year 
since the Korean War that civil " 47- 
model production will equal military 
47-model output. A 400,000-sq. ft. ex- 

C ansion is going onto the present plant 
ere to provide area for production of 
Bell's new metal rotor blades, centrali- 
zation of painting facilities and addi- 
tional space for the firm's studies of 
what it terms ideal helicopter instru- 
mentation. 

Next year will be the company’s big- 
gest commercial helicopter production 
year; the quota for 1957’s civil rotarv 


wing aircraft output now is about 100% 
more than was authorized by Bell for 
production and sale on this market in 
1956. 

Buildup for 47J 

Bell helicopter lines arc now rolling 
on Navy HUL-ls, military version of 
the new 47J- It has started taking or- 
ders for the 47J, which is priced at 
$63,750, and will start deliveries the end 
of this year or early in 1957. Produc 
tion of components is underway; shop 
orders authorizing work on 208 Model 


47Js are being handled. The first 50 
will have wood rotor blades; later air- 
craft will have the new all-metal blades 
developed by Bell as the result of a 
study tor USAF. 

It looks as though the new model 
will be the most successful yet of the 
company’s helicopters; firm inquiries on 
the 47J totaled approximately $3 mil- 
lion before announcement of price. 
How much of this initial interest will 
be translated onto signed contracts re- 
mains to be seen, but Kelley stated he 
had never seen such advance favorable 
customer reaction by business aircraft 
prospects on previous models. 

In addition to its having approxi- 
mately one-third more cabin area than 
the previous model and its greater util- 
ity, the 47J shows considerable improve- 
ment in handling qualities, probably 
due to its larger main rotor, which is 
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WHETHER 

YOU 

FLY 

THE 


BOEING 707 



OR THE 

DOUGLAS DC-S 


you'll take off and land 
on CPT landing gear 


Out of CPT’s 30-year experience came the engineering 
and drawings for the landing gears for both diese 
American all-jet intercontinental transports. 

And out of CPT’s giant precision manufacturing 
facilities are coming the landing-gear 
ship-sets to speed the day when fleets of DC-8’s 
and 707’s will fly on scheduled flights. 

Put CPT’s wealth of experience and facilities 
to work now on your projects of Tomorrow. 

No odier landing-gear builder has CPT’s combination 
of experience, knowledge, and facilities. 


ENGINEERS: If you would like to work at 
CPT on airframe-component design problems, 
write us. Liberal profit-sharing and retirement 
plan, modern plant and facilities. 



CLEVELAND PNEUMATIC TOOL CO. 


New Low Hysteresis and Threshold in HYDRAULIC RESEARCH’S 

DRY COIL SERVO VALVE 







Gas Turbine 
Engines 


li im 


Simple, 

many, varied uses — from marine 
propulsion to airborne generators 
and to portable fire pumps — have 
been perfected for these versatile 
Solar engines. Both the 50 hp Mars 
and the 500 hp Jupiter gas turbines 
offer a long list of advantages over 
conventional power plants — light 
weight, compactness, ease of 
starting, simple maintenance and 
operation on a variety of fuels are 
a few of their attributes. 



reliable, proven in 

Gas turbine engines deserve a 
prominent place in your forward 
planning. From the very first units, 
the Mars and Jupiter engines have 
achieved remarkably trouble-free 
service records. Their rugged 
dependability, plus the many 
unusual advantages of gas tur- 
bines, are worth your investigation. 
Dept. C-81, Solar Aircraft Com- 
pany, 2200 Pacific Highway, San 
Diego 12, California. 



service 

WRITE FOR BOOKLET. New brochure 
describes Solar gas turbines— how they 
work, advantages they offer to forward- 
looking industries. Send for a copy. 
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Teflon ‘-insulated aircraft cable is an 
original Packard Electric develop- 
ment designed to meet the higher 
service requirements of modem high- 
speed, high-altitude aircraft. 

Packard PE-400 will withstand pro- 
longed operating temperatures up to 
500° F. Flame will not destroy its 
effectiveness. It is not affected by any 
of the fuels or chemicals used in 
aircraft operation. 

When temperatures drop, Packard 
PE-400 doesn’t stiffen, either. For 


example, at -90° F. it still flexes easily 
and there’s no cracking or crazing of 
insulation. 

Packard PE-400 is made to greatly 
exceed the requirements of military 
specification MIL-W-7139. This out- 
standing cable gives high abrasion 
resistance and its construction pro- 
vides a hermetic seal against mois- 
ture and chemicals. 

You can print on the uniform, smooth 
coating and the cable is available in 
solid colors and in white with colored 


tracers. Facts are available that prove 
conclusively Packard PE-400 is un- 
equalled by any other cable of its 
kind! Ask for it today. Packard Elec- 
tric maintains offices in Detroit, 
Chicago, and Oakland, California, for 
your convenience. 


Packard III Electric 

Warren, Ohio jjjjjjjj 

“Line Wire" division of General Motors 




NBAA To See Cessna 620 Cabin 

Furnished cabin mockup of Cessna Model 620 four-engine pressurized business transport 
will be displayed in Miami during National Business Aircraft Assn.’s ninth annual forum 
Oct. 23-25. Shown here is eight-passenger configuration with slccpcc-type seats. They arc 
mounted on tracks running full length of cabin having onc-inch spaced tiedowns allowing 
easy re-arrangement. At right arc doors leading to 50-cu.-ft. baggage compartment on riglit 
side of cabin; restroom is on left. 


Cessna has made a number of studies 
of a business-plane version of its twin- 
jet T-37A trainer, which the company 
is now producing for USAF. Because 
of production know-how, a civil T-37A 
could be marketed at attractive prices, 
industry observers say. 


PRIVATE LINES 


beam assemblv P/N 5280335, or 
5280336, 5123942, 5123943 and in- 
spect with magnetic particle, dye pene- 
trant or X-ray the five-inch outboard 
portion of the beam and trunnion as- 
sembly for cracks. Measure from the 
trunnion journal inboard and particu- 
larly check the area around the trun- 
nion's shoulder and inboard of the 
welded area of the strap. Cracked cross 
beam assemblies must be replaced. 


A southwestern engine overhaul base 
is quietly preparing to enter the jet 
engine overhaul field. Currently, the 
only fixed base jet engine overhaul 
facility is operated by Southwest Air- 
motive Corp., Love Field, Dallas, Tex. 

U. S. Steel Corp. ordered its third 
Learstar Mk. 1 business transport 
which, like its two present planes, will 
be fitted with weather radar. New 
airplane will have fuel capacity in- 
creased from 1,125 gal. to 1,350 gal. 

Increase in business flying in Alabama 
area is indicated by expected fuel con- 
sumption in that state of 4 million 
gallons this year, double the 1951-1952 


Doman LZ-5 eight-place helicopter is 
undergoing a sales demonstration tour 
in Europe. 

Mooney delivered its 50th Mk. 20 
and expects soon to be turning tfio 


Periodic inspection of nose landing 
gear on executive Douglas B-26B and 
B-26C airplanes is required by CAA 
Airworthiness Directive 56-18-3 as a 
result of numerous cases of cracks being 
discovered in the cross beam assembly. 
The inspection includes: Remove cross 


FOR BETTER BUSINESS 
FLY TO HAMILTON 


i 

HAMILTON 
MUNICIPAL 
AIRPORT 


ADEQUATE FACILITIES 
FOR BUSINESS AIRCRAFT 


HAMILTON MUNICIPAL AIRPORT 

Mount Hope, Ontario, Canada 


FIRST . . . LOOK FOR THE REAL 

OPPORTUNITIES 


Beechcraft is aggressively enter- 
ing new fields and needs men of 
imagination to do creative work of 
top-level importance. Beechcraft 

SCIENTISTS 

PHYSICISTS 

ENGINEERS 

If you would like to be associated 
with a leading organization that 
is large enough to have diversi- 
fication of product, but small 
enough to insure recognition of 
personal ability — for work now 
going on, and work now being 
planned for Beechcraft's Boulder, 
Colorado, special engineering fa- 
cility, as well as Beechcraft's main 
plants in Kansas, write today to 
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New radio marker beacon receiver takes 

74% less space... 63% less weight... 63% less power 


Now, precious space, weight and power can be saved 
in aircraft construction when the design allows for 
the use of this new radio marker beacon receiver. 

By using sub-miniature components and tech- 
niques, Stromberg-Carlson is now producing for the 
U. S. Air Force a receiver measuring 79 cubic inches 
in volume (compared with 308 in previous models); 
3.9 pounds in weight (compared with 10.5) ; and re- 
quiring 15 watts power (compared with 40). 

This new receiver (the AN/ARN-32) is easier to 
maintain because of the quick accessibility of its com- 
ponents. For example, the bottoms of tube sockets 
and wiring are easily reached from the outside. 


In addition, the receiver is designed for unusually 
stable sensitivity and frequency. 

Operating directly from the aircraft's 28-volt elec- 
trical system, the new receiver is effective at altitudes 
of 50,000 feet and at a temperature range of -68° to 
160°F. It meets all Armed Forces requirements for 
resistance to shock and humidity. 

This highly specialized equipment is one more ex- 
ample of our role in the defense of our country in 
partnership with military aviation. 

Engineers . . . excellent career opportunities in 
electronics and telecommunications. For complete 
details, write us today. 


STROMBERG-CARLSON COMPANY SC 

P-OOOOOAT.OM |^J 


Plants 


four-place business planes out at a rate 

Four helicopters, probably Bell types, 
will be purchased by a Lebanese firm 
based in Beirut to provide charter serv- 
ice to oil companies, rescue and passen- 
ger. mail and freight operations. The 
firm plans to begin flying the helicop- 
ters tnis year. 

Czech national factory, Orlican in 
Chocen, is producing the L-60 Ceteka 
for agricultural duties, following suc- 
cessful tests of prototypes. First pro- 
duction model is going to Argentina. 

Electrically heated windshiled with 
its own power system has been in- 
stalled in Libby-Owens-Ford's DC-5 by 
AiRcscarch Aviation Service Division, 
Garrett Corp. 

Northern Aircraft Co. is new Aero 
Commander sales outlet in Northern 
California, Northern Nevada, Oregon. 

Dow Chemical Co., Midland, Mich., 
is operating a DC-3 recently converted 
by Rcmmert-Werner, Inc., St. Louis, 
Mo. Plane has Bendix-X-band radar, 
Sperry A-12 autopilot, Collins 51R3 
omni with radio magnetic indicator 
and integrated flight system, Collins 
17D51X vhf 360-channel communi- 
cations, Collins 51Z marker and 51V2 
glide slope receivers. R-W estimates 
that there are now over 2,000 all- 
weather multi-engine aircraft from 
Beech D1S sizes and up being operated 
by U. S. businessmen. 

Funk Aircraft Co. has completed a 
new, larger plant replacing the one 
destroyed by fire at 1211 W. 12 St., 
Coffeyville, Kan. 

First Aero Commander 560-A de- 
livered to Europe is being used by Buch- 
druckerei Carl Meyer, Zurich, Switzer- 
land, publisher. 

Dallas Aero Service, Love Field, 
Tex., is licensed to install Airline 
Training, Inc.’s Beech D18S speed 
kit, which is reported to increase the 

E lane's speed by 20 mph. and range 
y 10%. Takeoff critical altitude is 
reported to be increased from 2,400 
ft. to 3,850 ft. 

New distributor for Lycoming en- 
gines and parts is Brown Aero Corp., 
Love Field, Dalla^ Tex. 

Helicopter and repair facility is be- 
ing operated under supervision of 
Sikorsky Aircraft Division, United 
Aircraft Corp., at Bridgeport (Conn.) 
Airport. New unit has its own receiving, 
shipping, inspection, materials control 
and production planning groups. 


Is your present safety 
program BIG ENOUGH 
for tomorrow’s airliners? 

Compare your equipment . . . your passenger volume . . . your cost 
and risks of doing business today with 15 years ago. And tomorrow, 
the stakes will be even higher. 

COMPARE YOUR INCREASE IN CAPITAL INVESTMENT AND RISK 


YESTERDAY'S DC-3 

TOMORROW’S JET LINER t ^/JJ 


Cost: 

approx. $1 25,000 

Cost: approx. $5,000,000 

PASSENGERS ( 

PASSENGERS 1 I lit t I 1 t 1 t 1 t t 1 
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Skydrol protects your capital investment and lessens your liability risks. 



The chart' above proves what many pilots 
already know: To descend and land from 
high altitude takes so much time that fires 
in flight can be critically dangerous! You 

34 MAJOR AIRLINES 


can lessen the possibility of these fires 
simply by replacing flammable hydraulic 
fluid with fire-resistant Skydrol . . . the 
world's only fire-resistant hydraulic fluid 
approved by the C.A.A. 4 /, million flying 
hours' experience have proved Skydrol a 
better lubricant than mineral oil ... ex- 
tremely stable . . . can be re-used again 
and again and won't corrode metal Con- 
version to Skydrol costs less than you 
think! For more infonnation, write , . . 
Organic Chemicals Division , Monsanto 
Chemical Co., Dept. SKD-3, St, Louis 
1, Missouri. 

NOW USING SKYDROL 





MONSANTO CHEMICAL COMPANY • ST. LOUIS, MISSOURI 

Where Creative Chemistry Works Wonders For You 
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New P&H Constant Voltage Welders Offer 

BIG SAVINGS 

. . . save hundreds of dollars in installation and 
wiring costs . . . reduce 'power consumption 



RE6ENT EQUIPMENT MANUFACTURING COMPANY 


EQUIPMENT 


P&W Forum Studies Engine Performance 


By George L. Christian 

Millville, N. J.— Highlights of the 
seventh Pratt & Whitney Airwork 
Operation and Maintenance Forum 
held recently included discussion of 
engine problems imposed by helicopter 
operation, favorable results of oil filters, 
adverse effects of detergent oils and 
general spark plug experience. 

During the meeting a former star of 
the annual forum (AW Sept. 26. 1955, 
p. 75)— the Hi-Per DC-3, a faster better- 
performing, R-2000-powcrcd version of 
the old Douglas svorkhorsc-was 
eclipsed by Jato-powcred corporation 

Demonstration takeoffs with and 
without Jato by a PV-1 owned by Rock- 
well Manufacturing gave a convincing 
demonstration of how Jato can boost 
a twin-engine aircraft— with the right 
engine windmilling— out of a precarious 
position if the engine quits as the plane 
leaves the runway. Without Jato. the 
plane barclv struggled to an altitude of 
75 ft.; with the rocket-assist, the plane 
climbed handily to 570 ft. 

Engines & Octanes 

P&WA, co-sponsor of the forum 
with Airwork. sent several specialists to 
form a panel which discussed various 
phases of engine operation as it con- 
cerns private operators and answered 
any questions asked of them by the 
audience. The forum was attended by 
some 130 representatives of corporate 
aircraft owners and pilots, aircraft parts 
distributors, airlines and government 
officials. 

Among the more pertinent points 
brought out in the discussions and 
question and answer period were: 

Lean mixture is better for engines 
during ground operation than auto 
rich. 

However, P&WA has consistently 
recommended using auto rich because 
the company is so afraid that pilots 
might forget to move the mixture con- 
trol to auto rich for takeoff. As a 
P&WA spokesman said, “if the mixture 
control were left in the lean position, 
we seriously doubt if a pilot could get 
his plane off the ground." 

The cooling efficiency of metalized 
Cylinders is better than that of black- 
painted cylinders. The black paint was 
used on old-type, steel barrel cylinders 
to protect them from corrosion! 

The P&WA R-2800 series engine is 
particularly fussy concerning what 
spark plugs can be used in it and what 


gaps exist between the points. This is 
particularly true of the engine operat- 
ing under “wet takeoff” conditions, 
when plug gaps cannot exceed .020 in. 

P&W A recommends using plugs with 
two heat ranges in the R-2S00. (At 
least one operator uses three different 
heat range plugs in his R-2800s). The 
engine maker suggests that cold plugs 
be used in the rear position of all front 
row cylinders, hotter plugs in all other 

** The temperature spread on R-2800 
plug positions is cut down 20% by a 
Douglas Aircraft kit which uses a spin- 
ner and cowl seals to achieve the tem- 
perature levelling effect. The installa- 
tion is designed for DC-6 and CD-6B 
type aircraft. 

P&WA underlined the fact that 
master rods were a much more critical 
item on engines used in helicopters 
than on identical engines mounted in 
fixed-wing aircraft. Reason is that in a 
helicopter the engines are operated, at 
least part of the time, at high rpm. 
and low manifold pressure— as during 
approach conditions. The low manifold 
pressure eliminates the “cushion” 
which helps to stop the piston as it 
reaches top dead center, and there is 
no manifold pressure to help its down- 
ward trip. Result is that unusually high 
stresses are induced in all rotating parts, 
especially link and master rods. 

P&WA believes the R-985 (450 hp. 


for takeoff) is the only engine of its 
size on which it is permissible to oper- 
ate at full takeoff power continuously. 

If too low cruising power is used on 
the Twin Beech, cylinder head temper- 
atures may get too low and the aircraft 
may become too sluggish and sloppy 
on the controls. 

Backfiring through the induction sys- 
tem may be due to temporary reverse 
flow of exhaust gases when the throttle 
is suddenly chopped. Reason is be- 
cause of valve timing overlap, and the 

short exhaust stacks. 

Filters & Oils 

P&WA spokesmen said that their 
company highly endorses the external 
oil filtration on aircraft engines. The 
filters are made bv Fram (AW June 22, 
1953. p. 74) and Winslow (AW May 
23, 1955, p. 66). Added weight and 
expense of the installation are to be 
considered, says Pratt & Whitney. 

While detergent oils give good re- 
sults in small aircraft engines, they are 
not to be used in large, R-2000 and 
R-2800 size powcrplants, according to 
P&WA. 

The engine maker says it has tested 
many detergent oils and all have shown 
some adverse effects on engine opera- 
tion. Most common are: corrosive ac- 
tion on the lead-indium bearings used 
in the engines, bearing failures induced 



Rocket Test 


Test stand (left) checks operation of highly complex pneumatic and electric test stand 
(right) used to check out big rocket motors' without actual firing. Both stands arc made 
by Lear for Rockctdync Division of North American Aviation. 
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This newest team of A-MP connectors is crimped' onto 
shielded wires making permanent mechanical and 
••li'rtrical connections. More than three and one-half 
years of engineering and development have gone into 
these new A-MP shielded wire parts, with advantages 
that minimize application time and costs. There are 
no loose pieces required to make connections. 

A splice between two shielded wires is completed 
by crimping the connector on each end with i 


appropriate power tooling. Grounding 
connections are made ■with the Shielded 'Wire 
Ferrule and similar tooling. 

The new A-MP Shielded Wire Connectors and 
Shielded Wire Ferrules incorporate several new. 
features which facilitate inspection and selection 
of the proper connector and ferrule. These are: 
color coding to identify wire sizes and inspection 
ports to establish definitely and positively the 
depth of the braid which is enclosed after crimping. 


A rectangular wihdow in the center of the 
Shielded Wire Splice enables the operator or 
inspector to see at a glance if the ends of the 
conductors are properly placed. 


The new A-MP Shielded Wire team proves to be 
the answer to faster, more compact splicing with 
resultant superior performance. 


NERAL OFFICE: HARRISBURG, PA. 
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by excessive oil foaming and resultant 
poor lubrication, and ash-type deposits 
in the combustion chamber, setting the 
stage for pre-ignition. 

However, the company is willing to 
test any new detergent oils as they are 
produced. 

One of the P&WA representatives 
added that one detergent oil— called 
Miracle Powcr-has been approved by 
his company. 

P&WA technicians emphasized that, 
by detergent oils, they meant oils whose 
detergents were added at the refinery 
by the oil company under carefully 
controlled conditions. They were unan- 
imously against "moose milk” additives 
which were put into the oil in the 
field under uncontrolled conditions. 

Generally speaking, P&WA is against 
using rc-rcfincd oil because, if the oils 
come from several different crudes, "you 
don't know what kind of lubricant you 
will get." However, if each batch of 
re-refined oil is made from the same 
type of crude, the resulting oil can be 
perfectly satisfactory. 

John'S. Gillespie, vice president for 
sales, closed the forum with these com- 
ments about Airwork: 

The company stresses three points. 
Giving its customers safety resulting 
from the highest possible quality; econ- 
omy; and service after the sale. 

He underlined the fact that the first 
cost, or overhaul charge of an engine, 
is not the final cost. The final cost 
includes any repairs and failure correc- 
tions which have to be made during 
the lifetime of an engine. Therefore, 
high quality, which has a high first cost, 
pays for itself many times over when 
spread out over the engine’s final cost 
per hour. 

He concluded by noting that Airwork 
is expanding its service group to give 
its customers the best possible service. 

WHAT'S NEW 


Publications Received 

• National Security and International 
Trade — A Report of the Committee 
On Commercial Policy — Pub. by the 
United States Council of the Interna- 
tional Chamber of Commerce, Inc., 
103 Park Avenue, New York 17. N. Y. 
— Available through the United States 
Council, 103 Park Ave„ New York 17, 
N. Y. S.30; 32pp. 

This study compares the effect on 
national security of the alternative pol- 
icies of exposing essential industries to 
international competition or protecting 
them by restricting imports. 

• Public Utility Regulatory' Law — by 
Everett C. McKcage— Pub. by the Van- 
tage Press, Inc., 120 West" 31st St., 
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New York 1, N. Y. $5.00; 107pp. 

The author, a recognized authority 
in this highly specialized field, presents 
seven articles on the specific problems 
of public utility regulatory law, includ- 
ing a treatise on "State Regulation of 
Air Carriers.” 

• Weather Analysis and Forecasting: 
Vol. I, Motion and Motion Systems — 
by Svcrre Pettersscn — Pub. by Mc- 
Graw-Hill Book Co., 330 West -12nd 
St., New York 36, N. Y. S8.50; 428pp. 

• Atoms and Energy — by Professor 
II. S. W. Massey K.R.S. — Pub. by 
Philosophical Library, Inc., 15 East 


40th St., New York 16, N. Y. $4.75; 
174pp. 

Clearly and concisely written, this 
book gives a non-tcchnical account of 
the developments in atomic physics 
which led up to the large scale release 
of atomic energy. 

• Properties of Combustion Gases/Svs- 
tem CnH2n— Air— in two volumes: 
Thermodynamic Properties, and Chem- 
ical Composition of Equilibrium Mix- 
tures — by the Aircraft Gas Turbine 
Development Department, Ccneral 
Electric Company. Cincinnati, Ohio — 
Pub. bv McGraw-Hill Book Company, 
330 West 42nd St., New York 36, 


. . . each unit backed by half a cen- 
tury’s experience in developing, pro- 
ducing and applying carbon, graphite 
and metal graphite materials 

STACKPOLE CARBON COMPANY, St. Marys, Pa. 



RAYTHEON RADAR 
FOR THE B - 52 


Excellence in Electronics 




Finding and smashing a bombing target through thick 
overcast when you are miles high, traveling at fantastic speeds, 
is no easy proposition. 

To help solve this complex problem, the Air Force worked 
with Raytheon — a leader in both CW and pulse radar techniques 
and world’s largest manufacturer of the magnetron and 
klystron tubes essential to radar. 

Result? A precision radar of uncanny accuracy and 
outstanding reliability— a bombing radar which adds to the 
punch of this remarkable aircraft conceived by the foresight of 
the United States Air Force. 


RAYTHEON MANUFACTURING COMPANY 

WALTHAM 54, MASSACHUSETTS 


N. Y. S75.00; Volume 1, 377pp.; Vol- 
ume II, 677pp. 

Comprised wholly of tables with brief 
introductory text, these volumes pro- 
vide an accurate knowledge of the 
thermodynamic properties and behavior 
of the working fluid of the air-breathing 
combustion engine under very wide 
ranges of operating conditions, and will 
contribute to a fuller realization of the 
performance levels which are becoming 
practicable for air-breathing jet propul- 
sion systems. The tables are applicable 
to the combustion gases of any hydro- 
carbon fuel with a hydrogen to carbon 
ratio of two. independently of the fuel's 
chemical make-up or heating value. 

• Planes: Editorial Index, January 1952- 
June 1956 — Pub. by Aircraft Industries 
Association of America. Inc., 610 Shore- 
ham Building. Washington 5. D. C. 
39pp. 

Titles of articles are listed in the 
index by month and year, and alpha- 
betically by category. 

• A Manual of Processes for the Cold 
Bending of Metals and Abrasive Cut- 
Machining of .Metals— Prepared and 
published by Wallace Supplies Manu- 


facturing Company, 1 300 Divcrsey 
Parkway, Chicago 14, 111. S2.50; 170pp. 

This is a four-section manual on the 
cold bending of metals by the described 
and suggested processes, and on meth- 
ods of cut-machining metals. 

• ASTM Standards on Engine Anti- 
freezes — Pub. by, and available from, 
American Society for Testing Materials 
Headquarters. 1916 Race St., Philadel- 
phia 3, Pa. $1.50; 52pp. 

A compilation of all ASTM methods 
of tests pertaining to engine anti- 
freezes, this handbook containing 11 
standards — 9 test methods and 2 speci- 
fications — should be of considerable in- 
terest to both producers and consumers 
of engine anti-freezes. 

• ASTM Manual for Rating Motor 
Fuels by Motor and Research Methods 
— Pub. by, and available through, 
American Society for Testing Materials 
Headquarters, 1916 Race St.. Philadel- 
phia. Pa. S6.75; 180pp. 

Liberally illustrated, the manual 
should enable qualified personnel to 
install and operate knock testing equip- 
ment for both the motor and research 
methods. 



Automatic Baggage Diverter 

This automatic baggage-handling system for airport terminals diverts in-coming baggage 
down a metal ramp into waiting passengers' hands. The device, which can handle 130 bags 
in two minutes, is called a baggage diverter and was developed by United Air Lines. 
Machine consists of two conveyor belts about 60 ft. long. Running parallel with each belt 
is a diverter— a small cart with an arm which automatically shunts bags off the belts at two 
foot intervals, passing them on to the metal ramp. The diverter incorporates a photoelectric 
cell. When its beam is broken by an incoming piece of luggage, the diverter's arm directs 
the bag onto the diverter’s auxiliary conveyor, whence it slides down the metal ramp. Initial 
system was installed at Los Angeles International Airport. UAL plans similar installations 
at other major terminals. 


When You Have Places 


‘‘Hard -to -Reach” 



Unt PRDTD-THC 

Ite {TWnattha 


with the Famous Open-End Ratcheting Principle 
They Work Like Magic . . . Save Time 
. . . Save Money. Using the 
exclusive and patented open-end 
ratcheting principle, these wrenches 
perform jobs that are otherwise 
difficult or even impossible to handle. 
They work in close quarters, 
over and around tubing and other 
obstructions, on hidden bolts 
or nuts, and in recesses or wells. Buy 
these revolutionary, time-saving 
tools from your PROTO dealer. Send 
10c for catalog of entire line to 
PROTD TOOLS 
2215 Santa Fe Ave., 

Los Angeles 54, Calif. 

Closed Socket Type 

V-W Openings 

«-.3 h “"o"nings 

In addition to the three types of ratchet 
wrenches illustrated, the PROTO-TAC 
line includes ratcheting box wrenches, 
screwdriver attachments, rigid heads, 
and adapters for turnbuckles. standard 
sockets and internal wrenching. 
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chanical dividing head, multi-speed data 
transmission system, precision position 
servo, electronic backlash-free gear ra- 
tio, high speed electromechanical phase 
shifter or angular pick-off accurate to 


Holder for Lathe 

Copying lathe carbide tool holder 
cuts tool costs 66%, has been proven 
on all Steels and many cutting and 
finishing operations. The +GF+ 
holder can machine any alloy including 
stainless, 52-100 and K Monel at over 
600 fpm. Mild steels can be machined 
at 400 sfm.— .020 feed with a { in. 
depth of cut. It can plunge machine i 
in. deep at 30 deg. and race out on a 
flange in one operation. 

Four other distinct advantages are 


claimed: neutral or positive rake per- 
mits faster metal removal without in- 
creased power, infinitely adjustable car- 
■ bide faced chip breaker gives positive 
action at any speed or feed, solid car- 
bide 3i in. long triangular tool bits are 
available in all qualities from leading 
manufacturers, and any nose radius and 
any lead angle may be used making it 
unnecessary to design parts to fit tool- 


Fastener Recess 

New type of recess for screws, bolts, 
blind bolts, cowl fasteners, etc. used 
with a discus shaped driving blade de- 
livers torque values at least twice those 
required for all fastener sizes usable 
with a driver of a given size. Slot is 
undercut on both sides, the bottom 


Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 


The first of a new aircraft type- 
the Martin SeaMaster depends on 
Cherry Rivets for quality fastening 


The U. S. Navy’s first multi-jet 
attack seaplane, the Martin 
XP6M-1 SeaMaster, gives mili- 
tary strategy a flexibility and mo- 
bility never before possible with 
military aircraft. It has global 
range, is capable of speeds over 
600 miles per hour and will cruise 
normally at 40,000 feet. The plane 
is as big as a commercial airliner, 
yet it can operate from the sea- 
ways, lakes and rivers of the 
world, on extended periods of 
duty and still be independent of 
fixed bases. Its two primary mis- 
sions are mine laying and photo- 
reconnaissance. 

In designing the big, swept- 
wing flying boat, Martin engi- 
neers knew they could depend 
upon the high quality of Cherry 
Blind Rivets to provide uniformly 
good fastening in many intricate 
places. Their confidence is not 
misplaced, for Cherry engineers 
long ago accepted the responsi- 
bility of producing the best and 
widest range of blind fasteners for 


the aircraft industry. 

The attainment of this goal is 
possible because a continuous 
quality control program is in 
effect in the Santa Ana plant 
which is devoted exclusively to 
making aircraft products. Every 
operation, from the inspection of 
raw material, tools, dies and gages 
—through machine maintenance, 
final line inspection and testing, 
is designed to provide a uniform 
operation of Cherry Rivets under 
a variety of applications. 

Cherry engineers also have pio- 
neered in developing new and 
better tools for installing Cherry 
Rivets which is a service pro- 
vided to enable aircraft com- 
panies to attain more efficient 
production and lower unit costs. 

These are but a few of the 
reasons why Cherry Rivets are 
standard in many aircraft plants. 
For complete information, write 
Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, 
Santa Ana, California. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 



Kaman's Engineering staff is a happy combination of men 
who approach their work with intelligence and imagination, 
and yet enjoy every minute of it. They are serious enough to 
realize the part that Kaman is playing in our National Defense 
effort, and yet they realize that a relaxed atmosphere gen- 
erates more ideas in an hour than tense surroundings do in 
a week. 

The highly classified projects Kaman is working on now 
require mature, technically qualified engineers who are not 
afraid of hard work, but who, naturally, expect to get paid 
for it. That's exactly how it is at Kaman. 

If you want the tide to turn for you, don't clam up. Check 
the position you can fill and return the coupon now. We'd 
like to have you aboard. 


Kaman 



curvature matches that of the driver, 

eliminate camming action and transmit 
full bearing thrust. Also claimed for 
the new recess are greater head strength, 
smaller head sizes and positive inward 
thrust in driving or removal. The shape 
of the driving blade enables the tool 

as National Aircraft Standard High 
Torque Bolt (NAS 5S3 through NAS 
590). 


Vibrometer 

Four ounce Vibrometer measures vi- 
bration range from 500 to 10.000 cycles 
per minute. Unit may be used for en- 
gine synchronization. Steel reed is both 
sensor and indicator. Extension or re- 
traction selects frequency. Amount of 
deflection measures amplitude at that 



frequency. No external electrical or 
other connections are required and it 
can be mounted at any convenient 
point on aircraft structure. Vibrometer 
may be used for trouble shooting where 
the exact frequencies of unbalanced 

Deterjet Corp., 106-t S. Claremont 
St., San Mateo, Calif. 


Liquid Spring 

American conceived high velocity 
liquid spring has been designed to 
drive ram or act as shock absorber. 
Taylor Model SI 064-6 liquid spring 
with a preload of 1.000 lb. develops 
6,400 Id. of spring action in i in. 



stroke. Stroke provides 200 in./lb. 
high velocity energy' output and 10 in./ 
lb. of shock absorption with a total 
efficiency of 77%. First 90% of stroke 
is spring and last 10% is shock ab- 
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sorption. Unit is 8 in. long and out- 
side diameter is 14 in. Each end has 
a bearing surface to permit use of the 
cylinder as a reciprocating mass. 

Taylor Devices Inc., 188 Main St., 
North Tonawanda, N. Y. 


ALSO ON THE MARKET 


Projection Angle Dckkor (Ililger & 
Watts) is now equipped with an optical 
micrometer for direct reading to i sec- 
ond. For inspection and production 
jobs, unit provides a direct means to 
determine squareness, parallelism, tilt, 
and change of angle, regardless of dis- 
tance.— Engis Equipment Co., 451 
South Dearborn St., Chicago 5, 111. 

Stratopowcr 54F series hydraulic motors 
are designed for operation in 3,000 psi 
system. Units are produced in a range 
of eight sizes from 0.1 through 1.0 cu. 
in. displacement. They arc suitable for 
continuous, intermittent or continu- 
ously reversing duty cycles; motor may 
be stalled indefinitely without damage.— 
New York Air Brake Co., Watertown 
Division, Watertown, N. Y. 

Model 6505A, 400-cyclc frequency 
meter, has over-all accuracy of 0.1 % or 
better at all frequencies in its range 
(370 to 430 cps.). Model requires no 
adjustment for operation from any sig- 
nal input from 6 v. to 250 v.— Varo 
Manufacturing Co., Inc., 2201 Walnut 
St., Garland, Tex. 

Microminiature terminal lugs and rivets 
arc designed for compact component 
packages in instrument, electronic, and 
printed circuit applications involving 
space requirements smaller than normal 

arc non-magnctic of precision instru- 
ment quality for uniform, trouble-free, 
reliable use.— Circon Component Co., 
Santa Barbara Municipal Airport, Col- 
eta, Calif. 

Self-locking metal nuts by Con-Torq 
arc guaranteed to be vibration proof 
and are unaffected bv heat or weather. 
Items arc precision-threaded and have 
crimped ribs on two sides. They can 
be reused repeatedly without impairing 
their locking ability' and are easily in- 
stalled with standard tools.— Con-Torq. 
Inc,, North & Judd Mfg. Co., New 
Britain, Conn. 

Scries "300” adjustable-speed drive is 
available in 4 and 4 h.p. with either 
geared or ungeared motors. Motor arma- 
ture delivers a constant torque at a 
speed from near zero to 2,400 rpm. 
Concrete-like epoxv resin encapsulates 
all resistors, condensers, etc. within a 
single plug-in assembly. — Servo-Tek 



KAMAN AIRCRAFT C< 
BLOOMFIELD, CONN. 


MARINES’ NEWEST., 


U. S. Marines are now operating 
their newest type helicopters, 
Kaman HOK-ls. These twin rotor 
helicopters are used for cargo carry- 
ing, medical evacuation, personnel 
transport, observation, and search 
and rescue. These fine ships are the 
latest product of Kaman’s ten years’ 
development and production of heli- 
copters for military and civilian use. 
Kaman is proud of the part it is 
playing in the furtherance of our 
National Defense effort. 


Kaman 
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completed over 1,200,000 flying hours. 
The standard equipment for over 300 Viscount aircraft. 

LIFE OF THE PROPELLER IS NOW OVER 1,600 HOURS. 


Products Co., Inc., 1086 Goffle Rd., 
Hawthorne, N. J. 


Digital multimeter measures volts and 
ohms at a rate of 60 readings per second 
with ±0.5% absolute accuracy. This 
portable digital VTVM measures posi- 
tive or negative voltages from .01 to 
1,000 volts AC or DC, and resistances 
from 10 ohms to 10 megohms.— Frank- 
lin Electronics Inc., Bridgeport, Pa. 

Subininax RF connectors added to line 
arc 27-27 hermetic seal panel recepta- 
cle, 27-28 between series adapter de- 
signed to provide a transition between 
BNC and Subininax, 27-800 printed 
circuit receptacle, and 27-801 cable 
termination; all have an impedance of 
50 ohms.— Amphenol Electronics Corp., 
Chicago 50, III. 

Fcrristors, miniature saturable reactors 
consisting of simple wirewound coils 
on a magnetic core, encased in epoxy 
resin with four pigtail leads, have been 
developed to replace vacuum tubes in 
electronic equipment. Two types are 
available: one for high speed magnetic 
amplifier applications and another for 
counting circuits.-Berkelev Division of 
Beckman Instruments, 2200 Wright 
Ave., Richmond, Calif. 

Single-station, discharge-type vacuum 
gage gives continuous pressure readings 
over an extended range from 25 microns 
(o 1 x 10-’ mm HC. Unit is 6J in. 
high x 11 in. wide x 6 in. deep, and 
weighs 12 lb. Operable on 115 v. 
power, it is adaptable to 230 v.-Con- 
solidated Electrodynamics Corp., Ro- 
chester Division, 1775 Mount Read 
Blvd., Rochester 3, N. Y. 

Normally closed, small, lightweight 
standard model explosive valve is a 
tight shut-off valve for long or short 
time storage of gas or liquid under high 
pressure; operates instantaneously by 
firing a small completely contained 
explosive squib. Item weighs 10 oz.; 3 
in. pigtails arc provided for electrical 
connections; AN plug or terminal ends 
are available.— Explosive Products Divi- 
sion, Conax Corp., 7811 Sheridan Dr., 
Buffalo 21, N. Y. 

Model 618-24-100, 8 day, elapsed time 
aircraft clock, has calibrations of i and 
1/100 second indicated separately on 
dial; it is made in accordance with MIL- 
C-9196 (USAF). Unit fits standard 
panel opening; is available with either 
12 or 24 hr. dial.— Wakmann Watch 
Co., Inc., 15 West 47th St., New York 
36, N. Y. 




Instantly available to you i 


e situation calls for countermeasures, you 
—and fast. It’s the same in the never-ending 
battle for superiority in electronic equipment so vital 
to theiiysuccess. 

Hallicrafters meets your need for immediate action with 
RDA* dr Rapid Development Assistance. 

RDA is an entirely separate and self-contained 
division, maintained exclusively for development, 
testing and prototype construction of advanced 
1 military electronics devices. 

This fast-action capability is yours for instantaneous use. 
Behind it is the investment of millions of dollars in 
laboratory and production facilities, together with more 
than 20 years of Hallicrafters leadership in complex 
electronic equipment. Call us today for complete details. 

In electronics development, the tough jobs 
get off the groundM 
in a hurry at ■ 


zvelopment, the tough jobs 

hallicrafters 


4401 West Fifth Ave., Chicago 24, III. • VAn Buren 6-6800 

The Hallicrafters Company Is Experienced and Active in: Guided M issile Control Equip- 


DQT, miniature Teflon insulated solid 
wire, is available in sizes from 34 
AWG to 20 AWG, in eight solid colors. 
— Hitemp Wires, Inc., Mincola, N. Y. 


ment • Communications Equipment • Countermeasures Equipment • Mobile and 
Fixed Radio and T eletype Stations • M icro Ware Equipment • Radio Relay Systems 
• Portable Communications • Airborne Radar • Loran and Navigational Aids 
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THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 

POSTAL STATION "l" TORONTO ONTARIO 
Western Sales and Service: Edmonton, Alta. Pacific Coast Sales and Service: Vancouver, B.C. 
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OPERATIONS ANALYSIS 


Here is the story of an interesting 
phase of engineering at Grumman 
Aircraft. 

Operations Analysis is the new 
technique by which the usefulness 
of a future aircraft is determined 
before the design is “frozen” . Such 
analysis is required to avoid costly 
developments of aircraft which are 
not fuliyeompatiblewith the weap- 
ons systems of which they form 
a part. The science of determining 
the proper functional perspective 
of these components is one of the 
challenging new jobs in the air- 
craft industry. 

Let’s take an example— the 
early analysis of a Navy fighter to 
become operational in 196X. 

The first problem is to determine 
what enemy aircraft potential can 
be expected at that time. This re- 
quires the accurate prediction of 
general aircraft trends in all fields 
of military applications and an esti- 
mate of the relative technical skills 

The second problem is to esti- 
mate the performance capabilities 
of the other major components 
which will comprise the Naval 
fighter weapons system of 196X; 
the type of aircraft carriers to be 


available, the size of their eleva- 
tors, the strength of their catapults 
and arresting gear, their speed and 
complement of aircraft. Besides 
the ship, the capabilities of the 
early warning radar equipment 
must be estimated, and the capa- 
bilities of the task force missile 
defenses. The determination of 

mental in determining the size and 
type of fighter that can be used. 

The next problem involves the 
realistic evaluation of the compo- 
nents which could be used in the 
aircraft; new propulsion systems, 
new radar and fire control equip- 
ment, new missiles, new naviga- 
tion aids, new materials, new fuels, 
new aerodynamic principles, etc. 
An erroneous evaluation of these 
new ideas, many still on paper, 
could spell the end of an expensive 
development, unless an alternate 
can be found. 

The fourth problem is to select 
the best combination of these com- 
ponents and to make sure they are 
mutually compatible. This is ac- 
companied by an analysis of the 
tactics required to put these equip- 
ments to best use, and to permit 
the aircraft to be compatible with 


the fleet from which it will operate. 

Only now is the design of the 
aircraft started, and task of the 
Preliminary Design Department, 
of which the Operations Analysis 
is a part, is to evolve the best 
structural and aerodynamic con- 
figuration which will derive the 
needed performance in the most 
economical, simple, and reliable 
fashion. Concurrent with these 
physical design studies, The Oper- 
ations Analysis Group analyzes 
the tactical performance capabili- 
ties with simulated combat prob- 
lems on automatic computing 
machinery. 

From these combined design 
and analytical studies evolves an 
aircraft preliminary design which 
can lie undertaken and proposed 
to the Military with a high level 
of confidence in its suitability to 
the job to be done. 

There is always opportunity for 
outstanding young engineers to 
join the fascinating work of Grum- 
man’s Operations Analysis Group. 
The Operations Analysis Group 
is one of many interesting phases 
of engineering at Grumman. These 
phases have one thing in common. 
They all point to the future. 
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Aircraft seats? 

— then you ought 
to know ELLIS CLARK! 


He's the "conscience" behind TECO 
Purchasing— especially where your 

able sales engineering representative. 
Ellis is widely known in aviation 
circles for his sound advice and know-how 

airline seats because he's with 'em 
every day, full time! As with TECO, it's his 
livelihood, receiving his full attention — helping 

— take it from us and our satisfied customers. 


□ODD 


AIRCRAFT 

SPECIALISTS 

for East Coast Positions! 


New Program of 

DIVERSIFICATION 


All Positions Are Permanent and 
Command Excellent Salaries and 
Unexcelled Benefits. 

If you value financial security for 
yourself and family, individual 
recognition and stability, backed 
and assured by PHILCO's mag- 
nificent record of engineering 
and production achievement, 
your further consideration and 
evaluation of these openings 
may prove to be the wisest de- 




WRITE 
Dept. 15 


a HYDRAULIC 

• AIRCRAFT ENGINES 

• CARBORATION and FUEL 
> ELECTRICAL 

a AIRCRAFT INSTRUMENTS 

• OBSERVATION TYPE ROTARY 
WING AIRCRAFT 

• TANDEM ROTAR AND TRANSPORT 
ROTARY WING AIRCRAFT 

a SINGLE ROTAR AND TRANSPORT 
ROTARY WING AIRCRAFT 
a SINGLE AND TANOEM ROTAR 
POWER TRAINS OF ROTARY 
WING AIRCRAFT 




TECHREP 

DIVISION 


that the subject aircraft underwent sub- 
stantially the same motions. 

Testimony indicated that the Martin 
404 aircraft with a gross load similar to 
that of the aircraft involved, with landing 
gear extended, with takeoff flaps, and with 
a windmilling propeller, has a negative 
rate of climb. 

The crash site was about 1.260 feet 
beyond the runway and about 1.140 feet 
to the left of its extended centerline, i. e„ 
about 1,690 feet from the end of the run- 
way at an angle of about 42 degrees to 
the left. 

The ground at that point is generally 
rolling and the aircraft struck on the far or 
upsloping side of a slight hollow. 

First impact with the ground was with 
the tip of the left wing while the aircraft 
was steeply banked to its left. A study of 
wreckage and ground marks indicates that 
this bank was approximately 35 degrees. 
The general direction of impact was about 
180 degrees or about 30 degrees to the left 
of the direction of takeoff from runway 23. 
As the aircraft cartwheeled up a small 
incline, the left wing disintegrated and the 
wreckage came to rest with the right wing 
elevated. This resulted in fuel from the 
ruptured fuel tanks of the right wing flow- 
ing dosvn and under the shattered fuselage, 
feeding a fierce gasoline fire and quickly 
trapping many occupants. Investigation 
revealed no evidence of fire prior to im- 

Mechanical Checks 

Examination of the airframe disclosed 
no indication of a mechanical failure prior 
to impact with the ground. The aileron 
boost control mechanism was bench check- 
ed and was found normal other than from 
impact and fire damage. The flaps were 
determined to have been at the takeoff 
position of approximately ll-'/i degrees 
at time of impact. 

All three landing gears were found down 
despite the fact that the captain stated 
they were started up at the proper time 
after breaking ground. The right pro- 
peller blades were found hi takeoff pitch 
position. The left propeller blades were 
found against the low pitch stops which 
would cause maximum drag (while wand- 
milling). 

Tests of the engines, propellers, and 
their components did not disclose any 
indications of mechanical failure or mal- 
function that would have resulted in a 
power loss. Very comprehensive tests 
were conducted and some discrepancies 
were noted, such as a broken inner intake 
salve spring and a ruptured carburetor de- 
richment valve diaphragm. A power loss 
could not be duplicated by several types 
of tests made duplicating the latter con- 

Thc exhaust system was inspected for 
indications of any burned section or open- 
ings and the only discrepancy noted was 
the left lower "Y" section exhaust con- 
nector clamp which was fractured and 
gaping open adjacent to the welded area 
of its securing belt bosses. The manu- 
facturer had installed a Fenwal overheat 
pickup unit in close proximity to each 
of the connector outlet "Y" clamps. The 
unit involved had a coating of soot in 
the interior of the scoop and on the pickup 
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Kodak 
Industrial 
X-ray Film, 
Type aa 


Here is a brand-new x-ray film that gives you 
greatly increased film speeds. It is a film that retains 
the fine sensitivity characteristics which have made 
Kodak Type A the most widely used x-ray film 
in industry. Then in addition it gives speeds up to 
more than double those of Type A. 

This means that you can cut down exposure time, 
handle routine examinations more quickly. 

Your x-ray dealer and the Kodak Technical Repre- 
sentative are ready to tell you all about this new film. 
Get in touch with them. See what it will mean to you. 

EASTMAN KODAK COMPANY 
X-ray Division 
Rochester 4, N. Y. 




PROGRESS REPORT NO. 2 


THE CLOSED-CYCLE GAS-COOLED REACTOR 
...for nuclear propulsion 




5 ... 4 ... 3 ... 2 ... 1 ...? 

COUNT DOWN 



ROCKETDYNE R 




Technicians, Draftsmen 
and Professional Engineers: 


advance with Avro 



design 


°Pment 


imagination and creative abilities. 

Members of Avro’s compact design team have 
more concentrated job responsibility resulting 
in more recognition for individual ideas and 
accomplishments. 

Write today for further information concern- 
ing your opportunities to wdrk on design 
concepts at Avro which represent the most 
advanced ' ' 


All aspects of Engineering at Avro employ the 
latest scientific techniques, equipment and 
facilities, under the guidance of some of the 
world’s finest technical and engineering 
talent. 

Avro’s broad, diversified range of advanced 
aeronautical design projects allows technical 
and engineering people unexcelled oppor- 
tunities to utilize their ingenuity, initiative. 


of your art. 
TOM SHAW, EMPLOYMENT MANAGER 

/U'»o a v/rc/Mfr i/M/rfff 


OFFERS OPPORTUNITIES FOR 
THESE PEOPLE— WITH OR 
WITHOUT AERONAUTICAL 
EXPERIENCE: 


Metallurgical Technicians 
Stress Engineers • Systems 


Flight Test Engineers 
Controls Engineers 
Aero Thermodynamic 


Civil Engineers for: 
Structural Analysis, Tests, 
Computing Specialists 
Draftsmen & Technicians 



Bringing engineers and researchers nearly 
1000 pages of accurately-prepared tables 

especially helpful in problems involving 
combustion at extremely high temperatures 

COMBUSTION GASES 


PROPERTIES OF 


SYSTEM: C„H 2n — Air 


Vol. I — Thermodynamic Properties 

js'i.sa.t'ss 

thalpy, entropy, mean molecular weight, den- 
to 5000° R in IOO°R increments; pressure. 




atures above 250C 
epcndcnt variables 
The following s| 

■ o : . (graphite ) C0,_C0 2 , 


for temperatures above 
grid of independent vari 
Volume I. The followi 
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importance 
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Another engineering first — the Boeing jet transport-tanker 


The KOI 35, shown on the production 
lines of Boeing's Transport Division, is 
America's first jet transport-tanker. It 
gives the Air Force a refueling craft that 
matches the performance of today's jet- 
age fighters and bombers. In its transport 
role, the KOI 35 becomes our defense 
forces’ first personnel and critical-cargo 
carrier geared to the speed and altitude 
demands of jet-age operations. 

Boeing production engineers — who 
helped turn out 888 piston-driven tankers 
in this same plant — are now working full 
time on jet-powered aircraft. Boeing's 
big and growing backlog of orders creates 
expanding opportunities for production 
engineers of all types — civil, mechanical, 
electrical, aeronautical, industrial. 

At Boeing, production engineers find 
the kind of challenge that helps them 
grow in professional stature. They en- 
joy the satisfaction of working on such 
nationally important projects as the B-52 
eight-jet intercontinental bomber, the 


707. America's first jet airliner. Guided 
missiles, supersonic and nuclear-powcred 
aircraft are other Boeing projects with a 
long-range, exciting future. 

Here's some measure of your advance- 
ment potential at Boeing: during the last 
10 years, the number of Boeing engineers 
has increased 400%. With that kind of 
growth, there are always opportunities for 
advancement. They could be your op- 
portunities, for Boeing promotes from 
within. Every six months a merit review 
gives you an occasion for recognition, 
advancement, increased income. 

At Boeing, you live in progressive, 
young-spirited communities, with good 
housing and recreational activities. You 
work with men outstanding in the world 
of engineering, on projects of tremendous 
importance to your country. You look 
forward to one of the most liberal retire- 
ment plans in the industry. There's job 
stability, and a limitless future, at Boeing 
— in production, and in design and re- 


search as well. If this is what you’re 
looking for, get started by mailing the 
coupon — today! 

• JOHN C. SANDERS, Stall Engineer - Personnel 
i Boeing Airplane Co.. Depl. C-56. Seattle 24, Wash, 
; F. B. WALLACE, Stall Engineer-Personnel 

• Boeing Airplane Co., Dept C-56. Wichita, Kansas 

• A. I. BERRYMAN, Manager — Administration 
’ Boeing Airplane Co., Dept C-56, Melbourne, Fla. 



Aviation leadership since 1914 
SEATTLE, WASHINGTON WICHITA, KANSAS 
MELBOURNE. FLORIDA 
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its emergency procedures for powerplant 
fire or failure. 

PROBABLE CAUSE 

The Board determines that the prob- 
able cause of this accident was uncoordi- 
nated emergency action in the very short 
time available to the crew, which produced 
an airplane configuration with unsur- 
mountable drag. 

By the Civil Aeronautics Board: 

/s/ James R. Durfcc 
/si Harmar D. Denny 
/si C. Joseph Miuetti 

Adams, Vice Chairman, and Gurney, 
Member, did not participate in the adop- 
tion of this report. 

SUPPLEMENTAL DATA 

The Civil Aeronautics Board received 
notification of the accident at 1945. April 
1. 1956. An investigation was immediately 
initiated in accordance with the provisions 
of Section 702 (a) (2) of the Civil Aero- 
nautics Act of 1938. as amended. As part 
of the investigation a public hearing was 
held at Pittsburgh. Pennsylvania, on Mas 
7 and 8. 1956. and depositions of the 
pilots were taken at Newark, New- Jerscv, 
on June 12, 1956. 

Air Carrier 

Trans World Airlines, Inc., a Delaware 
corporation, is a scheduled air carrier with 
its principal offices at Kansas City. Miss- 
ouri. It possesses a currently effective 
certificate of public convenience and neces- 
sity issued by the Civil Aeronautics Board 
and an air carrier operating certificate issued 
by the Civil Aeronautics Administration. 
These certificates authorize the carrier to 
transport by air persons, property, and 
mail over various routes, including that 
between Pittsburgh, Pennsylvania, and 
Newark, New Jersey. 

Flight Personnel 

Captain Raymond F. McQuade, age 33, 
had been employed by TWA since 1944, 
He had satisfactorily completed a company j 
course of training for first officer and was 
promoted to that position in 1945, and pro- 
moted to captain Sept. 1949. He com- 
pleted Martin equipment qualification as 
captain on Oct. 6. 1953. Captain Mc- 
Quade was appointed line check pilot in 
February 1956 after satisfactorily complet- 
ing the requisite company course! lie held 
a valid airman certificate with airline trans- 
port pilot and all other pertinent ratings 
and had flown a total of 12,000 hours, of 
which 2.200 hours had been in Martins. 
Since becoming a line check pilot he had 
flown a total of 105 hours, of which 46 
hours had been spent performing the duties 
of a line check pilot. His rest period 
prior to the flight had been in compli- 
ance with CAA requirements. 

First Officer Harlan V. Jesperson, age 
41, was first employed by TWA in 1944 
as a pilot-navigator. He completed the 
requisite training and became a first officer 
February 20, 1946. He checked out as 
first officer on Martins December 13. 1955. 
He was assigned to the company's train- 
ing department for upgrading to captain 
m February 1956. 

At the time of this accident Mr. Jcs- 



IF YOU'RE A FAIRLY RECENT GRADUATE, or getting your degree 
soon, you know the job situation. Whether youTe thinking about 
your first job or considering a new one, just about everybody 
would like to tell you his story. 

And we’d like to tell you our story— about working at the 
Southern California Cooperative Wind Tunnel, and about living 
in Pasadena. If you are interested in aerodynamic development, 
whatever your degree, we think you’ll find a great many advan- 
tages here. CWT jobs offer challenge and variety. Southern 
California provides every kind of recreational activity and out- 
standing centers for advanced study. 

No need to send a resume or make any immediate decisions. 
Just mail the coupon below for the CWT story. 


CWT 


( Operated by the California Institute 
of Technology. Owned by Convair, 
Douglas, Lockheed, McDonnell and 
North American. 

CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 
ment of high-speed aircraft and 
guided missiles. 


Southern California Cooperative Wind Tunnel 

950 South Raymond, Pasadena, California 


GENTLEMEN: Please send me literature about the Wind Tunnel. 
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space sets no limits 


The most challenging engineering problems of 
our time await you at Martin -Denver — where 
an exceptional group of engineers is planning the 
grand assault on space itself. 

Here you will find professional opportunities 
without limit — plus good living for you and your 
family in the healthful, colorful Colorado Rockies. 
For more information on both scores, we invite 
you to write Emmett E. Hearn, Employment Di- 
rector, P.0. Box 179, Dept. V-10, Denver 1, Col. 


DE‘/V\/£'R I ED !\y I S I [\J 
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EMPLOYMENT OPPORTUNITIES 



CHALLENGING 
OPPORTUNITIES 

IN • Avionics • Inertial Systems 

• Computers * Missile Guidance 

• Jet Engine Fuel Controls 

WITH THE ELECTRONICS DIVISION OF 


- 111 l.u. 




ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral- 
ization creates individual opportunity and recognition. 



GENERAL MOTORS CORPORATION 


AVIATION WEEK, Odo 



EMPLOYMENT OPPORTUNITIES 


EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES 

REGIONAL SALES MANAGERS 

• Executive management experience necessary in initiat- 
ing and administering sales programs. 

• Experience in supervising and directing a sales 
organization. 

• Aircraft Background desired. 

REGIONAL SERVICE MANAGERS 

• Travel out of and headquarter in Wichita. 


e background desirable. 


• Must be competent pilot. 

PARTS MERCHANDISING MANAGER 

• Must develop and administer a spare parts merchan- 
dising program. 

• Must aid dealers in setting up and operating parts 


CESSNA 


j"" 

1 CONTROLS 
| ANALYSIS 

AT THE SMALL 
1 DEPARTMENT OF 

1 

i 



GENERAL ELECTRIC 


FIELD ENGINEERS 
SALES ENGINEERS 
CONTRACT 
NEGOTIATORS 



WRIGHT AERONAUTICAL 


NEED ENGINEERS 


tion of AVIATION WEEK offers you 



THE CONVAIR CHALLENGE 

TO THE ENGINEER OF EXCEPTIONAL ABILITY 



3302 PACIFIC HIGHWAY 

IN BEAUTIFUL SAN DIEGO, CALIFORNIA 
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AC SPARK PLUG • THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WISCONSIN FLINT 2, MICHIGAN 
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Ait- force! Super£r>ooper 


// 

SEES ALL 


.TELLS ALL 



Reconnaissance television 
moves GHQ 

directly over any target zone 

Pliilco and the United States Air Force have perfected a 
far-seeing "third eye" . . . strategic airborne television. Now 
the Military Command can watch the TV screen as though 
it were a living, moving map . . . and direct distant maneuvers 
and operations as though they were on the scene. 

Mr. Electronics Engineer: 

Opportunities are limitless in electronic and mechanical in- 
dustrial engineering and research for men who apply to Philco 
now. Even more, Philco has one of the most liberal profit- 
sharing, retirement and insurance programs in all industry. 
Write, Phone Collect or Apply in person to John F. Morrissey 
. . . your Inquiry will be held in strictest confidence 



PHILCO is Currently Engaged in Long Range Industrial and Diverse Military Engineering Fields 

• Guided Missiles • Radar* TRANSAC Digital Computers* Underwater Ordnance* Bombing and Fire 
Control Systems • Servo-Mechanisms • Microwave Communication Systems • Infra-Red Devices • 

Transistor Circuit Application • Multiplex Equipment • Television Relay Systems • Industrial TV • 

Color Broadcast Equipment • Forward Scatter Communications • Fire Control Systems • REDAP 


PHILCO CORPORATION 

GOVERNMENT and INDUSTRIAL DIVISION • PHILADELPHIA 44, PENNA. 
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EMPLOYMENT OPPORTUNITIES 



VICKERS 

INCORPORATED 

OFFERS 

THE FOLLOWING 
OPPORTUNITIES 


AIRCRAFT SALES ENGINEER-SR. 
POWER PLANT SPECIALIST 



AIRCRAFT SALES ENGINEER-SR. 
MISSILE SPECIALIST 





SPECIALIZING IN THE 
RECRUITMENT OF 
ENGINEERS AND SCIENTISTS j£ 


Technical Career Consultants specializes in the 
recruitment of Engineers and Scientists. We represent 
leading companies in the Aircraft Industry and recruit I 
Engineers and Scientists for their professional staffs. 

Write today for I TECHNICAL CAREER CONSULTANTS 

information. No obligation, I 627 jri-siate 8uiloikg, Cincinnati 2, Ohio 
completely confidential. 1 - 



EMPLOYMENT OPPORTUNITIES 



CONTINENTAL 


OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 

Steady expansion of both research and production facilities at 
Continental Aviation & Engineering Corporation creates an in- 
creasing demand for qualified engineering personnel. Liberal 
salary benefits and a wide range of project activities on all 
phases of reciprocating and turbine engine development are yours 
when you join the Continental staff. ... If you hold a degree in 
engineering, physics or mathematics, contact CAE at the address 
below and investigate the opportunities that can be yours. 


ADDRESS: "Salaried Personnel' 



Data Reduction 
and Analysis Engineers 


INERTIAL GUIDANCE 
SYSTEM FOR ADVANCED 
AIR FORCE MISSILE 




SPECIAL SERVICES 
AVIATION INDUSTRY 


OVERHAUL & 
MAINTENANCE 


Remmert- 

Werner 

St. Louis Florida Toledo 


Lodestar DC3 Beech 


PARTS & SUPPLIES 


NAVCO , 


DC-1 LODESTAR BEECH 

CONNECTORS 

BEND1X CANNON IPC WINCHESTER 

HAROLD H. POWELL CO. 


PROFESSIONAL SERVICES 


KIRBY AND COPE ASSOCIATES 


HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 
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EMPLOYMENT • BUSINESS 

EQUIPMENT - USED OB RESALE 

OPPORTUNITIES 


T AVIATION CORPORATION 


AIRPLANES WANTED 


Vest Aircraft Co.'s Skyranch 

BOX 5306. DENVER 17. COLORADO 


WANTED 

CONVAIR 240 or 340 





ELECTRICAL 

MECHANICAL 

Inertial 

Guidance 

System 

Program 


the field and wish ihe fines! 
it facilities. New plant being 
as a part of Major, Permanent, 


Degree. A Graduate Program is available 
University of Wisconsin, Milwaukee. 

GM s long-standing policy of ' 
dividual opportunity and recognition 
Milwaukee otters ideal family liv- 
ing combining small town hospital- 
ity with every metropolitan shopping 
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SEARCHLIGHT SECTION 


^^MIK1R0B8®TO 

jLir motive, Txic. 


ADIO - RADAR - AUTO PILOTS - 

‘APPROVED REPAIR STATION" 


MINNESOTA AIRMOTIVE, INC. 










ENGINE WORKS 



RANSA 


AIRLINE 


SEARCHLIGHT SECTION 


HELICOPTERS 

HILLER 

UH-12B 

Available For 
LEASE PURCHASE, 
SALE OR TRADE 



>' TRADE-AYER COMPANY 


AVAILABLE 

■SRSPS&BK 





immediate 24 hour service 

for transients . . . lowest price — fastest service 1 i j 
highest skilled workmen 

WE FINANCE MAJOR OVERHAULS 
and save you money, too! 

Specialists on Douglas DC-6, DC-4, DC-3, 

C-46, C-47, PBY and all executive aircraft. 

Completely equipped station and shops. 

Airframe, engines rebuilt, sheet metal, 
electrical welding, custom interiors, 
radio installation and repair, 
contract your maintenance at huge savings 
send for our estimate on your next job. 

CAA approved station N 1401 1 
Prime contractors on 
airforce overhaul 

LONG BEACH AEROMOTIVE 

Long Beach Municipal Airport, Long Beach, Califomia/phone (I Arfield 4-8588 


MARTIN 202 



PIONEER AERONAUTICAL SERVICES 



r FRIENDSH I P 

WASHINGTON -BALTIMORE j-^- 







Aviation’s Only Source 

for Complete Buying Information 

Offers Advertisers Exclusive Advantages 



■- 




' ^ f— 
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When Aviation Buyers Go to Market . . . 


• SECTION ALIZED FORMAT FOR EFFICIENT USE BY BUYERS 

Aircraft, Missiles, Supporting Croups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com* 
panies and their advertisements. 

• BUYERS ARE DIRECTED TO ADVERTISEMENTS 

Manufacturers’ product listings are keyed to their advertisements through “see adver- 
tisement page” references. 

• ADVERTISER’S PRODUCT-LISTING BOLD FACE 

Companies advertising'in the Buyers' Guide arc listed in Bold Face in the appropriate 


• READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 

It’s an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers’ Guide, 
coming almost exclusively from engineering-management men, research scientists and top 
military men . . . the men who do Aviation’s buying today. 

• YEAR-ROUND SELLING POWER ASSURED 

Week after week, since the 1956 Buyers’ Guide was published last December, reader in- 
quiries have been streaming in and are still coming ten months later, even as the 1957 
Buyers’ Guide prepares to go to press. 

• AVIATION S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 

The Annual Buyers’ Guide is a special service issue which last year provided the industry 
with 592 pages of the latest detailed procurement information. Included were 37,500 cross- 
referenced company and product listings and 221 pages of advertisements describing 
manufacturers’ products and services to aviation buyers across the United States and in 88 
different countries. Aviation’s largest audience of engineering-management men, research 
scientists and top military men — the men who do Aviation’s buying today — will receive 
copies of the Buyers’ Guide through AVIATION WEHK’s circulation* < industry’s largest) 
and through additional circulation gained through extra-copy orders from industry, the 
military and foreign countries. 

• SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE 

Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the Buyers' Guide. Contact Him or Write 
AVIATION WEEK BUYERS' CUIDE, 330 W. 42nd St., New York 36, N. Y. 



ES OVER TOKYO 



With over 6,00<f employes. Hayes'*?^ rom-* 
petitivc industrial facility for modificationnnd 
maintenancepfaircraft. including guided mis- 
sile work and engineering desfgn of all types. 
Opportunities^^ open fof Experienced air- ■ 
craft design engrtvfllBMragradUftte students- 
in engineeritaJj^^W^rsonnel 'Department. 


Here is a dramatic example of how the U. S. Air Force 
“gets the most for its dollar”, 

April 18, 1942, Lt. Col. James H. Doolittle and 80 
American Air Force pilots electrified the world by fly- 
ing sixteen “Billy-Mitchell” B-25 planes off the deck 
of the U. S. Carrier Hornet to drop the first bombs on 
the Japanese homeland, 688 miles away. 

Now, 14 years later, the “Billy-Mitchell” B-25 air- 
craft used in World War II ordinarily would be obso- 
lete and out of service. Instead, they are still a vital 
part of today’s U. S. Air Force. Hayes has IRAN re- 
conditioned over one thousand of these B-25s, of 
which over 600 have been modified. I^>w known as 
TB-25N, they are efficient, moderi^^biers giving 
useful, safe and profitable service a^^mer^fraction of 
what would be the cost of new plares. Theyme proof 
of the practical economy of IRAljr overhaul an*nodi- 
fication program of the U. S. Force. 
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DESIGN 

ENGINEERS 

1 to 3 YEARS' EXPERIENCE 
Just the spot for you . . . 

• If you’re ready to make a 

• If you're lost in a large organ- 

• If you’re interested in new 
career opportunities 

Bill needs young men with 
ideas NOW to loin his hard- 
hitting team of aerial fueling 

specialists. 

proximity to modern communities 
universities nearby ior advanced study. 


flight 

Refueling, 

Lie. 
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LETTERS 


VFR Minimums 

I have always been reluctant to enter 
into letter writing on a controversial sub- 
ject such as the one now going on in 
connection with our air traffic control. It 
does occur to me, however, that in most 
instances, the private pilot is being made 
the target for troubles with which he has 

pilot. I do fly a corporate plane. Most 
corporate pilots today are ex-airline pilots 
and are professionals. Jack Gandy, pilot 
of the ill-fated TWA Constellation, was 
a friend of mine. I have flown with him in 
the past. He was a competent pilot, alert 

The ALPA has recommended raising the 
VFR minimums immediately following the 
Arizona accident. It would be just as 
logical to suggest raising the VFR mini- 
mums because of the Air France accident, 
which happened some time ago, and tied 
up traffic for quite a while before the 
plane crashed, or to point a linger at the 
private pilot because of the accidents 
which occurred at Elizabeth, New Jersey, 
and closed down the Newark Airport. 

It would be just as logical to stop or 
control more closely private boating because 
of the SS Stockholm-Andrca Doria accident, 
or to curtail automobile drivers because a 
Greyhound Bus was involved in an accident 
with another bits. 

The result of imposing IFR rules to all 
aircraft today would curtail private or 
business flying and create more problems — 

1. Because of experience or qualifica- 

2. Because even those properly qualified, 
knowing the additional time required for 
flight plans, clearances, etc., would aban- 
don short flights in favor of automobile or 

3. Because the CAA admittedly docs 
not have trained men or equipment to 
handle the tremendous additional load that 
would be created. 

4. Because there would be more con- 
fusion. more congestion, more missed ap- 
proaches by pilots arriving at unfamiliar 

5. Because' there would be outlaw flying 
from farms, out-of-the-way airports, etc. — 
a situation similar to the Eighteenth 
Amendment — a law created to be broken 
with not enough policing, regardless of ap- 
propriations to enforce compliance. 

What then, is the answer to this pressing 
problem? 

1. Better visibility in the airliner cockpit. 
Rate of closure had nothing to do with 
the Arizona accident — -both planes were 
propeller driven craft going the same way. 
Given the visibility of a Bonanza, that 
accident would not have occurred! 

2. The answer could be a “bubble" en- 
closure with a third crew member as obser- 
ver — in that manner at least one man would 
have his head "out of the cockpit." 
Presently, the airliner crew, by the very 
multiplicity of instruments, controls, and re- 
quired radio contacts, must have their 
heads “in the cockpit” much of the time. 
To pursue the thinking of some writers 


ion of its mailers on llie issues raised 

Address letters to the Editor. Aviation 
Week. 330 r. 13 St.. .Veir York 36. 
N. Y. Try to keep letters under 500 
ivords and give a ftenuine identifica- 
tion. We loill not print anonymous 
letters, but names of ivrilers will be 
withheld on request. 


regarding controlled flight, the crew would 
only need a couple of port holes directly 
in front of their scats for take off, final 
approach, and touch down. In this con- 
trolled flight era in this “dream world” of 
errorless control, it would be impossible 
to have a collision — we might ultimately 
do away with the pilot (and the ALPA) — 
just train key punch operators to push 
the right buttons — even the button pushers 
could lie replaced with automatons! 

Seriously, we should implement our pres- 
ent control as rapidly as new men arc 
trained and new up-to-date equipment is 
readied for use — our private pilots, business 
pilots and airline pilots should be educated 
to the use of these added facilities and do 
their duty to "keep alert and watch for 
other traffic” and Anally, we should not 
every time an accident occurs, seek to 
divert attention from our own shortcomings 
by pointing a Anger at the other fellow. 
Private planes have caused disruptions 
around busy terminals but so have airliners. 
The difference is it just isn't mentioned 
when it happens inside the family. 

Airline pilots don’t get those ATR's 
without having served an apprenticeship 
on smaller, slower equipment and having 
passed over the same route being taken 
today by our fledglings — our airline pilots 
of tomorrow. Let's require more ability on 
the part of our student and private pilots 
if need be, and as equipment and person- 
nel are available, add, if needed, highcr 
minimums. but for goodness sake, let's 
not let a small organized minority dictate 
a set of rules which might forever hobble 
and curtail the majority of the flying being 

count'' w H Beckkr 

Houston 2, Texas 


Flight Engineer’s Job 

Congratulations to the United Flight Offi- 
cer (Letters, AW July 30, p 102) who is 
about to realize a life-long ambition — to 
become a copilot. 

However, in his exuberance he left an 
impression on many a reader that I would 
like to square away. For prestige and pay 
purposes the flight engineer is in every 
respect (on most airlines) equal to the 
copilot. Most flight engineers are not in 
the least interested in changing their oc- 
cupations and becoming pilots. Yet they 
too enjoy flying, and many of them, myself 
included, fly light planes for kicks. Flight 
engineering and piloting arc two differ- 
ent occupations. They compliment each 
other, not supplement. 

for by law for this reason: the complicated 
systems of a large aircraft imposed too great 


a load on the pilots' capacity to perform 
their duties with an appropriate degree of 

Let’s consider what is meant by an “ap- 
propriate degree of safety." Docs it mean 
merely relieving the pilots of the necessary 
cockpit chores as involved in the routine 
manipulation of switches, throttles, mix- 
tures, etc.? Hardly. If all flights were de- 
void of malfunctions and emergencies this 
might suffice. It might suffice if all mal- 
functions and emergencies were of a stereo- 
typed nature such as is found in most 
operating manuals where Step 1, Step 2, 
etc., can be performed by rote and the 
situation corrected or nulliflcd. 

Unfortunately, the stereotyped malfunc- 
tion rarely occurs. To obtain “an appro- 
priate degree of safety" the flight engineer 

can interpret malfunctions, trouble shoot 
systems and prescribe preventive mainte- 
nance before the emergencies arise. He must 
possess the knowledge to make maintenance 
decisions that will allow a flight to continue 
without inconvenience to the passengers 
and without jeopardizing their safety. 

Most of us arc ex-maintenance men. All 
of us should be. Safety and airworthiness 
require judgment and knowledge that can 
best be gleaned from a well-used tool box. 
How many times do captains turn around 
and say. “Well, engineer, what do you 

A lot of thinking can go into all the prob- 
lems that develop in 100,000 lb. of ma- 
chinery. And only an individual who is 
conditioned to this type of thinking, who 
really knows and likes airplanes (not fly- 
ing). can support his share of the re- 
sponsibility to the flying public. 

There are a few individuals who sit in the 
flight engineer's scat by virtue of a feu- 
weeks training and a lax C.A.R. that permits 
such nonsense — thanks to some lopsided 
reasoning that this is: 

ing c'.A.R. (that an FE must be carried on 
some aircraft). 

• A handy way to indoctrinate aspiring co- 

• A potentially good spot to stick older 
pilots who can no longer pass a Class 1 
physical. 

These people are in the minority. For 
the sake of air safety I hope the balance 
does not swing the other way. The flight 
engineer’s scat is no place for a light plane 
pilot with a few weeks training as an FE. 

W. T. Nortiiacker, Flight Engineer 
Blue Point, N. Y. 


WADC System 

I want to compliment you on your recent 
articles on the WADC instrument system 
(AW, Aug. 6, p. 275). The articles were 
excellent. I recently visited Wright Field 
and was given the complete treatment by 
the Flight Controls Lab on the system. I 
found that vour articles very accurately de- 
scribe the philosophy and thinking behind 

R. P. Snodgrass. Director. Flight Research 

Sperry Gyroscope Co., Great Neck, N. Y. 
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A DEPENDABLE 
SOURCE 

FOR CREATIVE ENGINEERING 
AND QUALITY MANUFACTURING 

bendix Products Division has long specialized 
in FUEL METEIHNG, ENGINE CONTROL SYSTEMS and 
LANDING GEAR. 

serving ALMOST ALL American airframe and en- 
gine manufacturers, Bendix can bring much of 
the COMBINED KNOW-HOW OF THE INDUSTRY to the 
benefit of any one project. 



BENDIX SOUTH BEND INDIANA 




This advanced type fuel metering unit was developed by Bendix 
to include special features for the 10,000-pouml thrust class 
Pratt & Whitney J-57 turbojet — the engine which puls the 
power behind the super performance of the FID Skyray. 


As early as 1945. Bendix brought out a jet engine control which auto- 
matically metered fuel during engine acceleration and deceleration 
so as to avoid over-temperature, compressor stall and ''flame out". 
Since then, these features have become a "must" on all jet engine con- 
trols, allowing the pilot to slam the throttle wide open without danger 
of mining the engine, or slam it shut without risk of ''flattie out”. 

Bendix fuel metering is used today on nearly all American air- 
liners, and on a great majority of military aircraft. This includes injec- 
tion type carburetors and direct fuel injection, as well as fuel meterin'' 
and complete engine control systems for jets. 

These and other achievements are solid evidence that the aircraft 
industry can continue, as in the past, to look to Bendix for creative 
engineering and quality manufacturing. 





Falcon Guided Missiles in final assembly build- 
ing at Hughes Aircraft Company’s Tucson plant. 
After assembly the complete missile is individ- 
ually packed in an aluminum container. 


Hughes Falcon... 
missile with a “brain” 
finds and hits enemy bombers 


An air-to-air supersonic guided 
missile that "thinks”— that’s the 
Hughes 6 1 >-ft. Falcon, the U.S. 
Air Force’s new deadly weapon 
for defense. The Falcon is car- 
ried by an interceptor plane with 
an electronic control system that 
seeks out the enemy target and 
automatically launches the mis- 
sile. It in turn continues to seek 
the enemy target . . . and hits it 
—even a maneuvering bomber. 
Falcons are small and light enough 
to be carried in quantity by a 
plane. And they can be launched 
miles from the target— out of 
range of enemy defense. 

Strong, light aluminum mill 
products from Reynolds are used 
extensively in Hughes amazing 
addition to America’s defense. 


Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the re- 
quirements of all constantly pro- 
gressing industries. 

Reynolds goes beyond meeting 
rigid material specifications. 
Reynolds technical services make 
a continuing contribution to cus- 
tomers’ design and engineering 
staffs— make Reynolds a part of 
many important industries rather 
than just a supplier. 

For details on how Reynolds 
can serve you — and for a com- 
plete index of the many helpful 
Reynolds technical handbooks 
and films— write Reynolds Metals 
Company, P.O. Box 1800-TJ, 
Louisville 1, Kentucky. 


VYafch for Reynolds New Program, "CIRCUS BOY”, Sundays on NBC-TV 



ALUMINUM 


REYNOLDS 




